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. (AjLi^lj_ddl *—As (JLadLdul tda I j La-klV I 

CaLAjJjlla_call 6J-A Jli jldJll_<_uVI 


■ Wy I 


ol 


CaJjL^. daj . ljj^.a <_JLa <jllj_Laj ^ I 111 VI l)j J l)_a ^2_^. <_ll J 
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^ nrti nVI el jjl^VI siLfcj_jfc 

iMl(j "n jjisj 

el jl^VI eUj 
JfiUil c*15. 

CuSJI 4£jj. 

^LdljtfJdl y) 

(HxxJIjJ! CiL-uLsALt 


jLLJI jJj-a eljla-VI LS l±a 

^XLALUy\ 



£j^l ^ 

d 'V' A , ,,VI 


*UI J^Lio 

jUl£ ( _ S JI JtliXI oia jjsjJI jLu A3 ^jjj 
jL^ ^1 <Uj^aj (Jtjy/ ajW) ajLJI eUl 
.eb^SJI aJ jjJ llijjjj jjjj ( < _ 5 _AiiLj^J/ jjlll) 
Si j41l K4^>j .eLa ^1 jLLjJI i. 41*m J'j 
JjJiS |j| jSJj < ^ - u it>l jcliJU cJ-lS £xiAjuSi\^ 
jd jl 4 jL^2u3 <jA (jSOjJLj f-UI 

jla ^U Sax! Suppression Pool cti<ll 
jS*eu jLLJS CaVxL4i j^ aJjUI j^■jja^JI 
j^a ibu_uil j| jJU L41Ra I JJJj j^Jlu jl 
■-H(i•;, ,,t i jjajJi j^ ji JcliJU oJa 


uO^* 

(CaUal ji. j-a 


JfljjuAXI pill JtliLO 
^.Lxj V (^jJI JajiuAU eUl Jtlill oJa ^.^uli 
djjaj Jjaj t^aJIj t(j^L*yi Jjlll) LSMbl 

L^! (du^/a^/) ^>1^1 5^ldJI ^ elXI 
S^jI jJI ^ ^£.LxJj^l JaLJVJI j4^2l^Juj .jLLj 
^jL»^SJI jLuJI ^Lh4M j_it 4_ai VI «4bjiuAM 
oi£ J->j-uJ elXI jjjjj j^a ,-,l 4, At l j< .Vi'i jj 
core LjiUI jLg. ^'>1 4Llj-> ^-4aj-ai < JfcliXI 

jij^ ^ jjsjJI jjalj .meltdown 

eUul jU-kJJ ^jojxlll <LuLSLal JjJHI <J^i4ia 
. JtUXI oJ3 CaJlJ^a. 



API000 jujjL^alUdUj JtliLfl 

ol3 -Uj_l3J ) \AU\a Al.y^JI JajiuAU V-UI J&L&4 jl 
jLaj jjj - ^Lal 5afc j - jLa-ll JtUXI 

4jV» 1II f-UI oLil jU Ja.0J jja of\ 

oV-fcl v 44mJI {S l£. J-^lj-ll jlja-llJ t-\ JJLS.VI ^Ltj J^.Ij 
.J jLdl pUI juaQJ 4% \ <hll (_^ji ^l£. jn"tn"i 


/ 


jL 


SpUSJI 4jJL& 3*\ \t n jl 

CaV-fcLaXI Jx-^J jl jia_j 
4 -ljLUI ^J|j^lLI [^| 

nr? . 1 


•-/ 


/ 





jj-uJI CaMtLLa 

:lndian Point 2,3 


I 



jl :Watts Bar 2 2 jL olj JtLia 

^j 3 .4i j"<' "I j 1 985 • i d \ <a ui, f'."t 11 

2012 <l1uj 4 1 i <m J ^ ^ 11 jAj <2008 <l1uj 


uLjS jL_u_>jl jtLLa 
:0yster Creek 
2019 ^UJ^Ijl a£lHII ^1 


BJ 

H J^SjiCiVxL4a 
^ :Vogtle 3,4 
obj^l 





LS ixa f-la JtL4a 
j Is jxusl 4 v-La jcLLa 

El 14 > u ^jj^j Ji.L4a 

^ jaiijjJI c-UKj ^o4La 

API 000 £jj-ll j^ 

4^. jlia ^j^.1 C>V-tLLa 
^LaJI j^xll 

Cal Jtui jj_a£. 


jA'O 4 ' a 



















t (j^j) <a1c. jia. <(jl^ Lo Lijl^ -1 tJ^~t 

,.111 <L_J1 eJj_ <_ulL V ja£ ^_a 6 ^JlSJ J tA _Jkl <_o> A A A 

JjL^. ,.vLl.(JjJaju_oiL> J)rail jjJI ^j-o l ui^ <J I <-<j j 

API000 JcLLlI 'v \ry a.Ai ^LjjI — dL-L lX$^ ~ (jJ) * <«d^ H 

1 iAj-flj ^JlII 6JJ_3LJlII JJJl3_1I jJlC <Jji_(_uJI <j_ui\ I jLl^l 

Lj .<Lojl^Js1 cj^)I j) 1U U*U atII^ jLlI 4 q 1C; 11 ^ *0_r^jAll 

6j)^w .4 jJLlS ^a JjJLa* ‘Ajjj ‘-A-lla <<_jlJ| I ^ L-o 

(J-A)) • ^yj 1.01 l-£& Jl I ^ ^ JL$ ^ ^ (_J ""■'** 01 1^ 1-0. \ it 

((S^Ja5L> Loj <jij_oLo A>j s >0l o^LcLlU 

^ ilin £tij 

^ ^lil <«GenIII+))£^iII ^yc> 1_Ajjl£.j AP1000 o^Lc-Lail <jl 
4_a_llA~o ojIj^ jj> is^'s ^lc- ^Ll> o qq is'* jj <NRC <jul^_ 1I iulxl 
1979 ^.tc jlfl is\'si\A .^LUI ^ cuiA^. ^1 dlt ^— c. 

<<A^j_^jjljjLa t-jj-s i jjiLO J_»La cgj-* J-c-l-Ao »—i_LLJ 

j£j_CuJ lLa. (Jj t^jjuak ll aViIj ^ < LuIaL-uIj 

4-i-^s ^j-0laljLi ^ 11 ^—ujI J^lAj .^j^l ia.jJk 

<jkt U^.1 Jj) Jj 4_sLlA|j CjIjJlc kju_u_Uj J^-lLlI ijfr.xn'^'s 

. ,j£J_UJj jAjj (j-° LulLt (J-aXJ (jlUL^J < ^LlL 

.API000 o^Lclill Gen III+ o^LcUil eUj 

^Ikj jJlC API000 CiMcUil Jk.1 J J J(JJ-1 

^ajuu JcLLLI (3j^ ^Ul j-o_s Lcjlxi ^j-c ^—Li_o 

.JLc kit xA Cj _^jl ^jjJ ^j-c 6^)lj_aJI 

>i j, ^ 

^k 1 I jl J ^ (j-G ^UL Jj_AJ l_Aj(jJj C_J uLWI J 

.4jkl n^vl CjLjlkj dll_<pl A *All ^j£. jLlLII 

ujLcoIj :5jJ jjj-cull 4 \X \ \k 11 (^ s 3a1I CjJ6J-A Q \ xVi ^ I jl J 

JA.I J <kj<jk 1 ^I Cjklj_^. 4 j^Ij JcLLLI ^lil 

^vkj/] JcLLLI xia ^jVj-3 5kLaJ.I (Jx-LLLI <_lS 

.[HjLU/ 4^.II AA.A7/ 

‘oLol a 4^11 jcjlS ^_II ^jk^^JI jkjJI J^l_kaj| ^jl 

cjLOjAJIj J£.LlU ejls k« *a1Ij SjIj^JI *_I jls 

^j^lll (JcLLII <^lcj JA.I j ^1 jjjjuJI ^jlj—A <^Lo dLj^Ai 
Jj^.jll <vlil (jLs (j _o^l . jjiijJI ^jLlx-AlS j_j^jlLI 

<JL^jLAJI 4 ^jd-ll L_ UJ ^ ^ * A ^La 

<^^jLAJI 4jAII ^ck,ni (3-^- _duL jlo u^ A^i ^ ^j| J^IaaJJ 

<4_jlaJI JA.I J ^_Ij^Aj 4jLjl1jlj 6jl^aJI I JJjlo 

jjjII c_aj_cuJL (Jr-lLlI uj _Is (j-a ac! 4^11 jl_ AjJI _U ts\ s 

(jljAJI I j_A . j£.LLll ejls ^Jl I Jjklc. kjj 4 <I~\ )J 1 tftsA \ q 

Aging Fleet under Review (*) 
PASSIVE DEFENSE AGAINST CATASTROPHE (**) 


- oA/^> lS- 1 ^ - 

(,) 4JL^IIjJJ JjlS 4^ijj o^txliio 

4_uJli.j .Sj^-UsI ^ 4-Lh i^iJI ^Lij| j-3 %20 4 _»jjjl 1I 4jlbJI 

- oMC'lAd 104 Lbjj£ ^Lu ~ j iAI^II Cx^jJI iLULxJI o^L-tlid,! 

J^Wi ^ L_^j| jUUI J^L>j .jjSl jl 4,\.„<xi 30 jld JI.a<‘\ ...VI 

^ dAV'dl 4 _Lu^ CaJiij 2011/6 ^_JjJI .55jjl_i 4^usjl Sj—i) 

•ij-a-uVI Cinil ,^—11 jLoVI £t^LP UJ k J 

jtzLif) ^LaIaYI 4-u-ijVI CjIJ^JI ^ (j* o^JLj £Aj CiUtliJU j-l&J 
(ju^riAy/(jj-U!) l5 -14lU 4-UI ija Lai CiMtUXI ^ .(dhjj^LJ/ 

^l^lki.1 4-Cul L^la MfcliLa 23 ((^jJUijjjJ/ jjllf) is^uAU ^L-U jl 

I a x ‘u ^oMfclia y^'* j-aXl General Electric Mark I ^j ijaILI 4_LiLxa 
^1 ja d\S \jjlm .4JjltlJU 4_ubl_JI Fukushima Daiichi l5 jJ1L»I j 

lJlutu Ja jj£ 1 jj<^ ' ■■ j . bbl j^1 ^aL^'i \ I M_fcliua 22 ?-L_iij^JI 

■{Jjj^OjU!) API000 j-a LAjja 



19 dLxAj Ci^txLLa flu ^Jl f-Li ij^SJI ^1 j^a olSjCj jkidu 

jl ^jXI j^aj t jju l^CUjj Cuj (d j^ '^j"'H 5 jU.V Ldb 

iL^jlxtl ji jia^l (Jia j^lj .4-tbJJ CjLltaj OlK^J.1 ^SJLa 


.KK-Cll ajjS> CjIjLuja CIS j£. La^jSLa-> 4 i AluJI 
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<AKlL ^A^-° x a a. ' ^j-a <juJLa CjI^)LlA. <^jLojV> ^AaA 

ESBWR aLjj^JI (J)^jl^. J^-LLcj API000 ( jx>jl^ < \ , Tvi.nj JcLLa 

9 

^Icj 6jA <^jLojV> oLoLoJlAI ^JJU |j ybut^ |\ SAJ.S'T^ 

. AP1000 J-IaII <jl!1a-<_uVI £jjJI ^Luj ^jVjaII <0^!L^n 
Jj^juJ Laju-Lj^jA J^LLa 4 jjLx ,UI ^jj).11 

^j£. ^L^.ll]| 1~>* aAII ^_1a_» _uj^ll J_ lxAaJI 

jL^Jbl (JLojl^-Ij jLLjJI 

API000 J£.LaLI ^Ijjl^.1 (■ Lc^J ^jjj _J <j| <^LojV> J^ajj 

< t jla_»V> 1 ^ la*~i t <0 Jill ^jxljljLsJJ Arx1 j .<jaI^ ^jlal <jli-aljj& 
xLa I Cj 1 AJlU <GulLIa \ V xA (J-clAa <_»jL^. AjUuu ^jjjLla! 

’ ^ ** * ^" ’ 9 . " ' s " 

.x.-^-^. Jl JJI JlIaLI <aLL <_jk_ <_oj JsJlj-oJI p LajjI 

J^-l-Aa — AP600 ^JXIjL^juu_uj JcLLa <JU. . <jL»jL^. 

^ ♦* ^ p. ** 18 

olf£j-JuJ <_>l A-2*. ^ \C. bj \X A^-a <aLL> aJ> <aIa_»I J^Li-U 

l iS^a La AA 885 ^_ 2 xJ <a <_ajj| 6j_& dul^ — o L )j ^11 si j_a 

<Lu_ojJ1 c^uJjlIIj ^jLi_uj <j_(_ojlII 6j_&j . ■ N^ij) Jal^l*^ va <J^J 

.iaj)* A^ilI *UL> ^J-aLaJI Cj^LcIaU ^-\k>a a ^A L^_» (JJiJlII 
JaljK \a 1100 JJ J^-LaII jx-^x-^ _t-uj OaIj Laji£. 

Jj fi_j culUJL <JjL~Jl <L% _ ljj Jjj ^xJ < API 000 JcLaII ^a 

^Ja. <-Lal^l^JLa A -a ^.1 605 J\ <jl _jt-ojJl Ca a A a ^ j I 

^yjLlIj Jj-uiuj .^Lu^ Jia. 

((i IJI^IJI 4lA^L>» <Jl^L<_ujAJI 

J^Udl J\ (j—s [ 

L>°] <(_5— lI, j^ > 

<1a^JI oLajlaLJ j <»J j _lkil JLx-LI (ja aA I_a AP1000 

^j-a j_j jjlJI dl !j ^ lc A j>l£ _\ a A tj .NRC 

^ — C^2l1 -call Cs-«-ujl^-il 

^j^LlAjI ujJLsJI 4-JljlI _caJI jvtVill 

<dUj ^-oj ojL^. ^Lui <jjL^JI <L^.Ijj <-u -LJu-^JI 

j* 

«L*_a^jLi La-a -LjU-oJI ^\ _ajjl ^j-a ^ia <^jLajV> ^jl_S 

■c&jS *Jl c>° 

J-clAa -\ Lc^jJI ^j-a I IJ La_>^> uj 

A ^ / % ** *" 

jijl lIAJL js^l 3 ^j-aj ^ < Areva EPR UL*j I 

<5_UJj ^31 *>_>Lij CjLulAj <ji _(_aJj^j <_ijlil j_siJ_a 

Jai \ \VI jxiaj ^j-a VjJtj .NRC <1^J1 5_3U^.ljJs ^jVI ^ aA^w ^j 

<_ojUlJj J CjI J-lJ-a <L3 LJjL> I^JjI j\ \ a is~*"s jLLa_> <<jul! _<_aJI 

V 4jlL>I ^_S ^ 1^. Jaj)S,"\.a L^la <(jr\-* *jJj-aj 

I JlVAj . <lxaJsl ^j-a <-Ll V\a CjL^x ^_S ^Js3j ^LlII I_$_l!I JSM 

J ‘ <-1^.1 J (jl K ol jJjll J xulS LaLaJ J-xAi ujj 

^cLLa <£.j) ^ ^_S <1 AjSILU jxl 3 lJI * uljj <^jjj )ijJl> .M> 

Argonne National Laboratory (^ 
Union of Concerned Scientists (Y) 



dixxo (jA j>jj_xaJsl OU. Lx.J jVI ^ CjI jLxSuVI CijLiil :^al J JjJj 
jl jiaJI Cj^Lc-LaJLl <LLiLiLiJI ;Ti it j LxxJj^S^a 

.aA^xUl oLi^TjJI 4 _LjLxJI ^xjjUI 


(J-a-X-U ^-SfA La J-Aj ^Ul 795 000 6jl JAa La £_j|jJI 

(jljAJI <^J-a 6jl—c| < '—^J-L x_Lsjj J a 

L5-< L5 - 4 jL>^ H> ^ ‘*L* 

^ i-gjj . [Westinghouse ^jL^Sju cuj j A. ^ _cJI 

*l^_ll —S 1 1 AjI (JcLLLI ^jA-xa ^—S Cjl ALs 

^I^IAx^l <^Lcj J-SjAi (^- 1 ^- AcLxoj La-a <^^jLAJI 

CjI^LcIaII ^AJI ^jJal J jIjjJI 6J-A CjljJLa 

HaJJ V l^Al <a vjsll Cj^LcIaU ^j-a J aAsI AP 1000 

iilLJI jLxoAi ^^.La^jj .^j_lxuJI (JAjjJI ji ^LaJI 

station blackout 3 — KrJJ (j£. jLuJI ^LbSAI ^ _ s <aj^lll 

(j£. ^Li^^J) j\ U ^LUajI I — Lqjl JujA (_JJ <-Aa _II 

^_a <JaLl^VI CjI J Ijll £jC- Li-Ouilj £<_aLat_JI _ cjjJI 

JaI Lx9^f Cjl 6^ _ AL>^^ CL )1 A Aa (JS t_ASj I La J.Aj 
^Arxj .<la-2xll ^A CiljJ^aJLlI dllj dul^ jJ 

^-L*_All dUj ^Li^f JaAA jxLl <» x A 0 ollal 6J-A O_La£. 

. l*JI jLaJI SjUV c^a^J l <k^ll 

jl ^ (J^-LaU ujJa iiLojx ^-1^- ^LalaJ^fl 6J-A 6jJA ^jl 

. <_Ja.-x ; , j Lt-u-a La ^LaAC. ^J) ^ H d> Ia. IjL-cu^f I i x < 1 ^ 

j aVic. Ja^I 4 Aa| l^AI Gen III+ ^xjLal ArfAill j\ a^Ma 

104 Lajac J _ < - tjLO oUcliil 

I a cJLjlA ^jl ^ - 3 .^-Lalc Cj^ -cl_Aa 

^A <_iJ^kll 4 -cuAjl^JI £jal J j_ij-a] <JjlL^. ^_(_u_2x> ^jl . liAS-^xi 

:<j1 ^ jajI ^1 J3UL o—l 

^j-a — (Av» I \ JlA Gen III+ CjUaaxil ^jl JjaJI JaaJI {j _a)) 

£j \\\ * < t Ni 11 (£j\ ^jLa^fl ^_a <jJlc — A ta nNII JjLcu jJI 

((.<_ojLa!I oIEltxII Jl wAi Jill 

> Sl^ic^I Jj-^a <^jLaj^f .E> ^A-LLt-aJI JaLlII ^.xCj_> 

AAA . (UCS) a^^ II La-La Jl jL^A) ^j_aj_a ^Jlc J-Aj tdiljJ 



( 2011 ) 12/11 
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*111 (j-o jLdlVl cdd^J <aLI^ Jil j — a 
CJ^L& l&XI ^-o-coj ^lll Cj3LcL41I 2 )-o J-iJJ«JI 2 ) 1 ^ did .jLd 
dJ jj j <small modular reactors Sj 3 icd^alll 

<6j \\\II c4_<2oiil <aKj ^j-o I jJl!^ j£ I LflliKl dUa 

j-o^l <Jj| 6 jlj jJjl l^-l^f jl \lc22I (jfiJU jA^fl J^-di <_UJ 

.(J^_cul LaJj^-U JjLr^-3 j-ll 
6 ^ uj^b J^J 

2 ) i 2 x 9 dd-jj < < a K% 11 j 2 a-> ^jjj jL^iLojj I 4 JI 

j . cbjl j^-ll I j d <jls!^ idj jj jj JclLLLI <->j A <d> 

J d Wl (JjLJi_call IjjjllAj (jl (Jft _ ujS\Q 11 2A-*d < <_i L^_iJ 1 

.< 3 KiIIj 2 a-* ijjlj-oJJ 

‘“'JUiJI ^ 

2)-° JJLJ I ej A2£ <Jl <_U I LoJl Jjjj (jilJ 


j| -V.^.l-9 . jXJu 


JdJL oUjII cJ—dd jJ l ^2Aj . [ ( ^Cjlojidl Jlodj LLjl 
<jl_dl <<^La_<_u ^ ^ ^j ^g-do EPR (J^-l qa 11 q 

Idld <d» j <core catcher u 1*41 ^_II 

.<JLijJ| <Jji_3j c_jl <_oJlJ ? Loj ‘LS-lill j < Vr>->Gj aAiII J^jJL» 

Jt-ujj I 2)-° £_Jjl1I^ a Ad I J^-lllI « 1-La 6 Jl \ A^ill £_loJi ujJ 

.JcLLlI < \ aAj 1 


( * ) a. 41 Ci JjLLs jLai 

-ULojI ia-CLJ ^1 £_JLO c_SjJ £A'°- a - 4 


CjLa 






^_a IjjA^q ^jL__.^_ 

JAS .^ajuu^a jl a_Uulo l^J <JUw ^_A J <(Jl_i^JI 

8.2 6 j*i 4 xi I Lo I \ a < s~*T\\ 1 ^ \ aT«^ Ua _ijj 

.^Lo^fl ^r\ x^i 9.0 6j^_ll^9 < ^ 

<^wii 18.7 ^_ol2 JjuoI ^1 I JaaJll <k^Jsl C.i ^ Lojuui j 

. Lojl 46 l ^ \ aT< duj a A ^IlJI £-1 j-c^fl ^jl VI 

<\ A Aj 1 6jJfc : jllxil ^jL^* Cj -cujj ^UjjVI I JJb (J-O ^1 J-ol j 

869 <aLlJlII LL^_t-£i ^jjijIdLo ^_ah> J^-ulj 

^>. 1c <^_Coj)^j .Th> Lo^ ( J^UI Jjlj 

Menlo jila l5 £^j_oVI jJj^>ll ^c-j-ull 6jljl 

Jlo _ ujj II '_ a LoJjlcj . ^Lijjj-Ldl^ 4_»VPark 

jl J^lii ^1 juuu — design-basis jxu-ul ^lUAVI 

.oI4La^)JI ^ \ — j a n^w 1 j i uL^-uj <-^ULil 

VLojL^. 1 JSl du-oll LUAJI I J-A (JjLO d)l 

<j^jj-o^fl ^jj^jJI ^ ilajujl <1 jlA u. i lloT^ jl .SJ-Alll CjI jJI 

«kLo I a^II ^-jLU-^J. _ioj <j| cjLj| jA^*_dill ^j-o NRC 

I I J l n A t ) I i <0^-0uO ^ A < jj I 6j-A J I Lj ^-LjUlI ^ 

<((^jLxA| j)Lal (JXI-cLa <1 aL<A|)) <<jj^JLll CjLojIaII 

j\9jL> jLixili . Jj I .B> <1 ^ II ^ cuL ^laljJI 

6j_ JiaJI ^_s <Lalalil 5 juAj I & jjfc ^>^1 j-Aj ^ j j-oj 

Lo I llAJI ^Ja-& La LcJ_oCj . < wA 111 5 ju_u I 

<cdjLi^juj Ajj_ ljj .b> Lo^ <jl jjLlI ell jJ 2.0-1.5 ^A- 1 

LdjjjjjJl^ <_ s_oL^j ^_cujkA J j_Aj] 

. jj^AjUL^_ll ^ 1 mi » i n a 

SAFETY VS. COST (*) 
A FAILURE OF IMAGINATION (**) 
Areva’s Reactor and Services Business Group (>) 


1 J—^ 

(j-c 11 4AJ ^ —^_a .ibjl jUI 

4 3hk. 11 ol J-> J^.lll (j) I ^ 3 Jj_o5vj A^a IIJ . jLlIcVI ^A-*- 1 

<^lj^.V jl jAJi_(_uVI (^jj^ IdLi^lJ .<3llk ^ CjUIj^.| <_vlLdj 

2x_ 9^2 jij . J-2^1 ^ I J -2k.V jl JAJI-A2I Jlj)^ ^b. 1 ^\\ Lc 

— API000 J^^kll _iui^JI 3^11 CL)I JL3 jlj' 2I J_dj I 

LdjU I ^jjjC \Q r>J <L J> jUjljI ^_A — ^JlI _(-aJI ^Ic^l CjI j 

IAjjl^JI 1 2009 ^ .[NRC ^LJl^JI ^ Jjl 

Jj-q J_Ju£. ^jLaJI olj^.1 i_i^fc olk^ll (jLol _ iju ,_y^ 

" ^ ft " 

J-o_tAlJ iijjjJI CL) 1A ^>. 11 ( j_jlo^. ^ \ ^jU ^ x A 3, \ t j \ aIs _<-u 

laj_Cal I I j_A J^jjj AjJljj . 6jj Us 2)_° _<-L Ljlc Lc I 

\ aVi Cj-^Ls CjJj^JI 


,LJI 


u’> 


CHJ4- 


111. 


■Hi 


NRC <1 x^JI j _ Ac ^9-Aj] <Lo> 2010 jxl_c. ^3 

J^Ll ^Ij^-I ^jA|^j1.I JjI [1974 ^lc —uiu.iG do 

J^LllI a.A^- ud <d^JI <A3l^o Jjlj dlljj <<13 jlU j 

f-\ i ii\ 11 ^ljj^.1 s (j)l 3 Cj A .API 000 

2>£. <o^kllll ^UdjVI <^LU jjl <AjjJ brittle (_^jVj-^JI 

o \ — ^“LiijJI (Ja 31 <_djjlLa <dd J j — S^llLJI <J^id 
^j-o jj^jl cilj ^3 (^Ij-ll <llLl dj .jl JjiJI I d ^ — 1d ^jl 

_L>JJlJIJ — jL^JULi_U J Jjl3 (jAlt 1 jd.1 < LuJ^ II ^I^JL^. 

^ s * 

<j^)I_JjlL_uVI <aJJ ^c_xAiJI 2x>^d-) cpjJI 2a _cud^-tl d>° 

I j)^. is~>\ jl — NRC Ajul^JI ^3 oMcliil cl.)Ill o iA _Jlu 

.jv \*\i*~i\ 11 <24-31^1 L <AiJI 

^jlol (jxd^A I <-J^) J-^. ^J^.1 jXJLoLtdi J_fljj d 

^u^l^JI 3 _Jj jiJI CjMxLdu _CUJ Lo Mjlc cJIjl^- 3 .^dl 

Jljj V Gen III+ idlll ^ j-Aj < pebble bed reactors 

Jill ^Lil 2^o Vjj JLojlIcuI jduJ <jjiJ> ld 11 <l^.j^ 

6jJlAoJI oLl-JI (d^fl <^il^jj ‘(SJJ _^ J^ijJI (j^C 6jlj^dl 

^ ^ ~ < ^3 2) A CL)I^^ (JCJ 6j>okl! < >. a hi I 6 jllI 2) a 

(_d-3 ^LcA jlLuJalVI <£.J _cu * * dU-Slj^JLs .^jdlJI CjIj^ 

Jj^JLiJI 2)1C. IdjLi <Jajlll Sjljjdl ^UljV <d>^£. Jj| Jcllll 


25 4dJ/ dli// 
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iflajallat 

Hl<i&lootn 


12/11 jb.ixJI 27 alaJU 
2011 jSAujjj /jxaS^j 




ZLujzjt ai^Ji 


UaaKxI) 4 _ul oAiVI 

H H V 



j / ^// £l£jJX/ L j&u J& 

?4lc <jL*j j!& 1 fJL^ ^jJjU^La Luj£ jj 


.F> — <j-u_A^^-i_> ,C> 


JA ^j| (3^ LuJ 

jSUVI J-A ^^jXI <jiSi>*— 


^_a claustrophobic 4—*iuAJl j! 4 IV4U 

f- jJ_OA J < < _uJ) A A <J_<_u 46 6j _UlS _ <-OlJ 

c j£Jj -f>j-y^1 sextillions (T) e» ^jli. , i 


^j-liJ-Jlsj I j (jj_sJI Li^jjj) c\ i t ijS ^-3 5juJjIjJI <Ju_aJLJjJI 

‘‘'jfJJ to ltH v— 

J-cl^JI jl \x ^LaJajui Lo-»j 

^ ^ ** 

^JLO ^j| j _Si ^j-a 4_aJjLb_o Jal_ ojI 4_ojj .e-l_ i^laII 

L LJLc < I_multi verse I jjju-a Lb 

oljZI* 4.i^.jJ_ oj j5Lll cjI—> j IVill Ijlil 


THE GREAT COSMIC ROLLER-COASTER RIDE (*) 
cosmic inflation (1) 

< n QJ ^1 1^1 J L-ajjij 6 Jl-CII I otlVjJI ^j-3 (_£jl- ljjJ JJ£- ijjjJjJj-■ n^ » nil (T) 

.1 21 


4-L^lbiL4 ^L±&\Aa 


JjVI £c-»JjjXI ypA jLijVI Jaj 
4 *i «< l i «< | 3 L*i 11 

•3-a-u^ aj OljLLiAl ^1 J&.& 
3 SJI 

IjVI ,^J| 

^J| „u."u-tU £jjJj ^5-11 «GSJ 

JA njji .4_iouLxiVI pLiJaiJI 
jLijVI jl 0 ^ 

L^. jIsli ^^jJI JjLxlolLI 


4_»jl^ji,l jl^VI ^IaUI 
jLi^Vl 3-*^Laj ,j£. iLUiLUl 
Sjlxl £_o jl (< jAxu l(j<^» 1 

jLxjVI J'<- :V ' 
^LA4J1 jli <pLA 411 
U.ji ji Lu^ 

. LctLLa Jja -a j ^xxi^lli 
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^LVLa.i La ^Jl 
<U ^uLulV/1 
4Sj-^. J*^LL :djjJL4 

jbuVI ^ jljSVI 
»LA4J1 5_iiL^>Vi 
LiA I *uJ>j) 
.(j ; A^l^ OjlcuU 
< Ln^-^. ^uj i^±i 
IjIjj-uI Ijj^j 
.3 4_l^ 

O <Cj Ijl 
Clj^JLa ^LcJI 
(jl <<Lij^-l| 

<jA Jsl dJ^la 




[OLuaiLaiVI] 

uj* (S* u ^ ^ 


jiiSl jbui 4J ^ ^jl ^Loi <ja Ij-lxus kj^a. jli JjlaJI Ljj^S jli <jLjjVJ 4->ijlaiJ llij 

«GI jl) <L»jjSCa c£j^¥I jL*-»VI j^S3 .5j-tJiLLa L&lj4 ^^jJI 4^U11I jL*_»VI j-a 

ji .Calabi-Yau Space 4_^ <n la JiVnJ I 4isjl <(1^1yiC.1 

jj-uLj^l 4-LdL-uj-») *^la ^ Lxiljj <z\ i j'lCr ^ls. I jj^^a gsuz j jS^au ^jJI j^SJI j^S4 
.(^LloII jLx-iiu» 4-fra. uI'i jjAaliua J^aa, v 4*\U s-L-ufc j*a kj^a. lijSLa jl <(throat la, jjlL» 


\ 



jLxjI 4jMj jj pLii. 





jj pLiit 
jbul iU_u_u 





:74 ^ ,(2007) 8/7 J jjaJI <f^\<«^Xi// 
2)L. La cxijJI ^1 —£j fj\ ^jl—.*13^ 

J J x^ll lc$-> ^Lal J ■ jLi^bjLa -U La <_uV 

f-^-LXi ^L^jJsJ)) I <4*1 \ | 

jLlj^l ^jl £-gj . [36 (_y£* <(2011) 2/1 

6j \* jS*> < L^-CU-uLi jLjJ* 2l L^UlJ £.\\aiu ^jJI 

L^jLu-^LL ^_5LG ^jJI ^jLil <jl_a <lc^. 

( \y& | ^ 1. \ aVi I ^yC 6 J-l J-2X [ts~l i) 1 jJOJ 

J*' < membranes 3 i < iifcV 1 <juiu <Lj-x3Jl 
^_<-ul < Ijl <..^^.1 <<->j \KV^fL> I_$ ilc 


MANY UNIVERSES IN ONE (*) 
the foundational laws of nature ()) 


<(2003) 12/11 Jjj—JI <f^i3\< (( <Z_liZSuiO 

6j _ tliLo Sju^jJi ^jU J \ \ is*> J-a^M J .[4 

LjjuJ L4 diljj <cjlj_ cUj Lo Cxaj ^_a 

. LljL^_j^f LI j Lc ^_<_uLjjJI 

^jljiS^I jA» t Ul 3^ u 1 U^l L>° J-Xi 
I ^ \\ \ dilj £ _ oJ < Lc <_La-jj-Q <\ _*jljlll 

Lllu^J <<JLJI 6J-A ("jAj ^-o J^-Llll 

6Lul ^_j Jxa- L j . Sj_ lLLU L^_jI jjljG 

dlJj Jl ojl^.1 ^jA-Jl-%. jJ (_u^SJI 

<string theory jLGjVI 3_j^lai jJb jxJl^sJI 
qLI^JI ^4/^1 ^ ^iJI 

^jj^J!)) -jh4] -» 4 iU 11 4^_ ujLuVI 


(2011) 12/11 f^\ 
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^Lr>^ ^ VU Ij 

^Jl l \X A il lx_a JjijJ-OJLJ ^ ^ Ail^M Cj LoJlxjjL^J I 

aLijdJI ^_a <_j_<_uL_u^fl idl^lll <d^xl 

lirvjj . 6^) I J 11 4jlIIxJI CjdjJ-ll 6J-A (J_la 

6jlcl ^-lc ^ l^ lx II ^Vj^-A llA ^lis^fl ^d^Li 

^JljlLlLs j _ill Jjijill ^9 ^_A^)jifll 

.jljjVI 

(j-° •*•&■ Ji —j_>^ ^j_g-Laj 

3 a iS\~\ \j . 6j_xdl (ji <<laJ_ cJlII jL^jii 

iiaiill ^buil L^la 
ojil Jli ^Ul < (Y) (CMBR) 

11a i/ul» <(JI_ill (J-u_ ljj ^Jcj .jLdl jill 

LaLal 1 alV\\a > jill Id j£ (jl _tjuVI 

jaJ <lW <ej _Jj-C _ lL Ij-Aj — La Jxx ^_II 

Jxdi ^2-11 <42jJlll CjlxlaxJI 3 _a 

3 -a ^-fli La <^iHa jlljJd^ 4_dl da 6 jlil 

^j-a CjLjLuLajJI j _LT^J .(J-axil £j _ ijJI 

ill_cl] CCjjS .H .A> 4^\ll (i>^ll 

4xjj - 1 —u 4dx (jl ^1 [MIT J - $_xil ^ 

11a fjC. iljj-cll ^A 3ji 1)1 l)ioj j-cjlil 

jjU ^jldll cjiJI 11 a Jlo-S .(jaIL^jJI 
cdl^ IjLa ^1 dilution (*ujd) i 4drkJ ^^Jc 
^ oljdlll 1)—0 J-iLalJlj Jd 1 )-o 6Jj— 2Aj-a 


jjdi/^.ddT// (jj^Jh) i^ldl] ‘i^l^dliS 

.[24 ^ ,(1995) 9/8 JjjxJI <f^\<« LJlJ 

(JjaII (jN.a s ,<JLa_A^I 3 -° A _da jd-llaj 

l)jil Jx^j jaJ £/jl_dll £._cjlll llA 1)1 

edl^ <3 lUdfl A ,J\i A a . LaLal LdldLa 
1/21 ^lll j dill j A \ U~i-a g-1 d^ll <2lLa <lli^ 

<juulLJI ^liJI <jlj> 1 I <JLaj> x\\ 11 

Idj . subatomic dj Ul :d Olil-dl 

^ilj—din A A II Jx 2 j 

oIaIUJI 6 ,1 a jA UIjVI 1)1 _s , photocopy 

< 4 jila jLxjI CjI j 6 jJlXj-oJI <JLajdJI 

l)ioj ialiil CjLlIIj ^—II cllj ^Jl 


Going for a Ride (*) 
POWERS OF TEN (**) 
varied criticisms p) 
cosmic microwave background radiation (r) 
The Inflationary Universe”: ^deviations in density (r) 

by A. H. Guth and P. J. Steinhardt; Scientific American, 

. May, 1984 


<“>ajd i£*p 

jn \ ilXaj A —UdbJI j_Al^taJI OJ-a3 
^Jl S ’j-JuaJI qM .vo47ill ^yiiJ .aj—U£ 
jAiclltl Ol j O^UScll) jojIUI 
CjL» jiilll jLildl o»i^> i I jAj <dj_j-iSJI 
jSJj .jLijVI jIsl& ,4_lUilJ 4_ta 
CjI j pU i ii^U ,1 ii n ^LJcVI 

j-u"QJb ajj io"i jSbAj V II j-Ju-oJI 
.«UdJi L^jL_uUa a jjjS pLuaI 

:j i4 10 26 




: J^10 21 

diLiUI ojJ ajaj 



:jA«10 13 

ducuxJI daI 





: j3-10- 15 

d»jj al 



10" 18 

L^Ub£ | 





io’ 18 ^ 
^ io- 35 ^i 

3_»iLdl jLxji j dbuLuii 
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■ 


IQ’ 35 

jj J^la jiusi 
3» nhll ^ 


L2j^ Jji jl .branes 

aids i)-a_d ljj^j-a < jlxj^fl ^brane 
(_gj fid Jjkilu 6 jlcl 1)1 . jlxal lull 
, A § [\ 1 ^ 1)1 j!$l IjU oLajL-dJI j <^yl^l jlxal 
LaJ-ia 2 >^)_j ^1 J-Alkll ^)1 xj (^_j-JI CjJI I—a_i^) 

.61a LlaLl ^_3 l)jJL\iaJI 


^jIxjJ jlaj^fl 4_ijlsd Cx 


da . Ig:wli^ ^_a (^.iill V ^ _ill oLLlIxIII 

I X, \& -s. £_L> OljL^ul l^JI dx^xj 


4ll l^_a_AI 1)_ij ,<Jllll 6J_A JjJ^x ^jl_ 

jlUjl llAj , L_ujdl I_Ajlxdl (jAxla JljLa 

4Jiccxj lj \\x"s A _jJx_j d jllj^fl 4_a^lall 


,/d *j!a\ jl_dxl 4_ale 4 I 4_I Jx_a 

2 _ilajx l)lj lj_A .jJU-oJI 4 jlIL OI_eld 

_ HI 4_cJ^j d^dll 4ji_ cLc^fl 1/2 1jlJI 

| Cj d^xLa 1 ^ \ a xA l)_aj < l^_m 2 

loop quantum «LjijjJLll «LJIiijJI 

'JtiZiljj)) :gravity 

.[4 ^ ,(2004) 9/8 Jjj-jJI 




o*- H^JI jLdj^l <Jjld ^ 1)J_ 

Jlljkll .^djld jLdlV J^ljla 

dd 4_cljj ^ jladll llA ^ 6 J_cljJ) 

<l)jiJ <d.-v CaLa-c jXlH <jjlVdl l)iaa 

^_cjl 4Cj_c l^_> Oj jjlj ^jlII 4la^)UI 1 ^ a, \ a a 

• lyl^l ^-a l)jil 


^LdJI 


4j(jji_<_ol I ^ ll I 2008 f lc . a 7« dl 

^2 dl l)jill 1)1 1)—C. l)Uc)U 6j-cLxJI 

Ul ^_a Lcj2j>a <6J-ill)Jc *tcj_COJ ^-c^lll 

a A \ % n ^_a_uu (^lll 4ll2jia J_2xLs 

qua.jJ>o_cjill jJd_a dlxaj . dark energy 

,^jl—dll ^_c^lll 4 2^1 dx 4_ai 1)1 

d^x ,inHation Ldldll ^ _lx _II 


121 jld I j[ I 1 a CxS^j CaljdJI Jd 

6^)1^)^. 4- dxa J 4,1 .CI-)l^y-X-ll j — 

1 " 112^I 4d.-x l)_a 6jJu-d 6 J-a J_xj <l)j _ill 

(^1 l)-a Calj-ll 1 / — ^^Ljlj ^^Hl tdlll 6j—ill 
.^djVI ^_lc CjJ— u^sj Sjlj-^ 
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^ lo^S 31•; a t 1 34LbJI j\ 

Sj^ u aXI C)3^ ^ 
p^ ^uuyj 3 A 3 (inflation 
3oloo ^ Qj^S jxa-a. ^ 
cosmic (^jUI 
04 aj^oj ^liojVIj .history 
CjI jdlill (^jJI 3 A j^SLj 

stringy effects 3*U.^I I 
liUaxjl jlj ^1 

jj-u^aJI Jo*-a L^-iL-io 

l~i u^. 1 oa 04 LAjI j^Su Laa j 
dark <d*ll <3lLJI 

.energy 


<4 &iUd oa V <£La^fl cUisOJ 

jl t> 

h i(p jl fjA 3 Lu j4a 4aaIa 

3Soxi c5 i& 3_>Iji J1 a£ (dl^i 
Lcliujl ^j I"'"' 3_i3l 3 * 4 ! 
^ OALujj L ^UIS) i. AU;\IJ 


(*) 


[3AJ«i£ J^.] 

Lui <_£jdVI 3 -luacVI >_4iS 



(^jjt JiA) <Ll<JicVI ^ju 3iUu^JJ KKAa 


543 ^$ •<>J^^iA J- * - L ‘^ ^ (Qj^S (jA jdl OjA 4| lol 

A 34 JI ojj& djoj o4 I .ooo_a j '^ a!^ - ;i j/> d(j -v"' a jj<"' .<3 vs 

. L>oot ^o-> La j^ 5 Li os dlxlij o£ Laj .per se Lsoji^j a 34 s 
(jd^l o* 3 iLxiXI iS h. J. A A. X J aa jula ^ JiaJI IoA 5.34,3 

. LaLaj jujl 3 IA jlj 3 SJ V LaaJ jAg-UixJI jV jXLa Ua14 1 41iS-a 04 ^OJI 


jV> 3iL_uJJ 

jjplujg. 


.^lS^Io ^jLo ^'Lalo^U £'L_col! 6l_~v_Q 

‘-4.I Cy> jAjj <(_yJjVI «la>^Uj 


d^ i<o_slo ^_ £jo dI _ ljj ^ I <jalL <1 _alo^ 

d I J_)lO . A A \ ^jl UJ g-l aA^II ^ 0030 

Ljjj£ _ojlo ^UJJ L^,Lk IjulLo 

I jji jjli < scalar field 

6 jLo^ _*JI ^- 1 | j_ UljJI it\'\\ a sj 

Lo J_^. l^_oL^j ^Lo^aII ^Loj IJ-^. <_iol J_) 

dil ^ u < i ^jLc. (£ I cilj) Ixo dll_ cuj V 1 ^ \^v 1 

^ i <nlVt» ^ \ wVi L^l <<lojj 

l^ V\I < J-oolsi _IsIjlLIIj 

lla-oa-o ^jjloj . I ^ \ ^ Isu-ujI 
^3_A < i^.1 ^ JJ£. <1_i\ \Xa\ ^ ^a <j| <<lal_ cujlo 

^jl _II < magnitude 


. ^ \ i.S\ S 11 


nJm\a,ll J^JI 

Loco I ^ I j jljlc <J vector fii 

js ^ (^JUiJi ^ , „, k , u i 


HOW OTHER BRANES AFFECT US (*) 
.<a*1oJI jlaiVI j) satellites (\) 



Fernando Quevedo Cliff Burgess 


(j-o cj Liu um j-^/j^ y~* L-&J 

^Uu/jj^JLL LLS^^Lt! 
(_-< 1 /^s // ^r/j// ^ r/<j < 0 // (_ ii^y-uLi LlLc 

IjtTual il 1 i-£J-II JJJ Sjlgj ■ <lS^~lu /^ . S> 
L t/^v 1 f *U* <7^ <Lx_o JglxJL 

<i 1 A n 1 ' 3,C .'(jJhll JIJ^JI 

1 Ud h!all 4 -lxJsI^JI ? Lj-L&JL) j Ljj V/ 

Perimeter d^L <jau£j±i> 

jiL-a/j <jjjLuU ^2 Institute 

,^iii*\) 7 1^1 A ^ 4 jl,,, l n <jjLa 4 a t\ l 1 

^Lc Kitiam Fellowship Z/LjjjlJ jdj 
jLLujJ jjJ <<jjjAjj£> Lf .2005 

ULojj J)ld J.Sj tg’J^Lal^ 4 jlgL^ 

^^7/ iaLd,!, Guggenheim Fellowship 

Pdf^cr* <1? 

. yLo-u/y^ ^ /^y/ oj h jG. jiaJi 


Jjjlo CMBR ^L» <Ju^f) —» Lo <j| 

. <_d lx. LLlo^M 4 \ \ di 1 30 JLO j i y ^ A 

^Lalj^fl A^ijJI I j_A Jj3j 

dool^ ^oJI 4 JL^Ll 1J lo_LXJLOOj IjJi_LAJL^J 

I J-^k. 6j!^jl1I cjI _ sj^fl (jj^-ll eJjJ _(_ U 

^ , ** 

(jilalo-tJ ^jJI JjIjj-oJI ^jIj I ^ 4\C 

Planck observatory djMj oudj-a Jlo < 

iojjjijVI frlxAgll c^i^UA. j^J-ll 
.^Lalo^fl iojlall jx£.J 0.1 \nui 
(jl 4 jloIojjlLII (^LoI^aI) jjS^a \ 

4oK-JI .uaj LjlA S^'LaloVI I LL^. J_ ljj 

4_ ij>x is~i II dh 0 - 3 j_li^l 

^jLojlO 6 jUI 4 aUT \ a _lLLj ^-JLO 

-Llao ^ I ^ lo_^o ^-oj a i a 11 I j_A JjlaS . 4_s_<_u jH 

I 4_i jLc jjl£. 4_Cj-AToao ^_<_ulo 4dLUJI ^j_o 

4jdtL 4-allA.^ .properties oI—ludLAJI c j_o 

Lo >j2j <1jL JlaJ LL iA loLoI o’ ( — 1L '^ J 

fiycljj Cj|j 

^ A 4 k n ^jl dlj jl i_lvj tsLLlI iaL^ J 


(2011) 12/11 ? 2 %\ 
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<jl ^J\<\s Loj \\\q y. \W —cl Lo j 

^J-O < J i.s\ s V j,_l4j 4jJLc CjL^LLlj I J-OJl_ LjUlA 

. ^j) x^>jJsL> <L^ ol j oj^ J ^ ^ i 1 




(JliLL uj. 

til l*\ & — 


<J\ _2b. 

JllsJI ^Jk\\ Cj Ljlaj Lojl! I 


^jaLII ^_a bisJ j \\Vi 11JV \juula ^_jj)Lni 

C.J-^-b \ ''\q > 

(r) 3jijjJI CjLoj t<i^.ll ^j) jLij^M 

JjuJI 4_jjL^.I jxl_<_»jL2b. I <4 j4jlL"J1 ^_3 

H ~ * 

j 4_iJLi <jJaUi2LXi Lalaj 4_i_ Juj 

IjlUjl ^jjxjLLuj loops ( t £j£’ 6.AA Q^ x ? 


J^jlS J _lL _lL 1 ^ i^a \ 1 ( ^4 c 14 a 

. ^4^.ji&ll jLij^M ^_A <J J \ 

<UJi\ Jl 2_JLA^. I jj _3LJJ 

jt_4=> cj-ll ‘U^l cs^ Cji —tli jui 

li^LLj (j-a-L^LaWI 6ji^ jL^jLa) <j _c 


^jLs <4 jJj^M CiLoJi_ca^JI oLijisaJ 

a tAn I j-A^lbj^fl 


1 ^ \ A 1 4 ^ i S** C 1 A t l i Q LfllLt^j gravity illaill 
CjLo2u-<jl^JI ^_2 CiLi^lajJ dlljj 

£jA JJ-p> SjLjLJJ . 4jJj^l 

^j| <4_\a i Jo 4 ^jj1slj 4_pistil I 


.ii^lijJI ^_a La 

<4 -s. 1 ^ 4_ijlsLiJI jjbl^ I jl 

.4jlS _tiiil LoLoj LLilLui ^jxuJ 

a 1 < A 411 ^jU 4 A^lalJl 1 \ \ 4 

6j-tiic spacetime (r) ^jl5LAjJJ) jLsljI ia_ <_uj 

4l_<_u (Jjlxu I J_Aj (JLLjl jIc jLslj) 

:4jMjJI 4_2jJlII jl_3 lWI ^1 »_sL-ol jLsljI 

jLa_j^l 6^1 Aj i^\ _SjjVIj JjlsJI 

^_lcj < I_ll 4_uJ _iC 4 _lS L-^ VI 4l_<_aJ I 

J < I J-^. 6j \k is~i Vjj _< J III I (JjUl_(_U 


STRINGLISH (*) 
Brane Bogglers (**) 

Lc.UjjI —&y_aU ^ —a) J——i_u p) 

Lg-jfsj-t 6 jAJuua ciLiji- 'iA 1 ) j ( I—tlsLaillj 

,«lL^jJ|_» ^lUL-uyj ^uUI 

subatomic (r) 

— U^j : U-® (f) 


"(j^) 

String Theory jlj4-»^laj 

ij£ \n^ I 3 ^. : i\j a Sx^.£-4 ibjlaj 
■ CiLaAuAaJIj 3_uL>yiiJI 


Inflation 

Cb.v^ ^jLubXI ^5JI ^uj ^jJI j-3 3-ia.A. 


Observable J 4 - 0 jll JjLUI j^JI 
Universe 

LAjI ^-aujj «Hijj L'i.'iSa> La JS ^ 

.«LujZ)) 


Other Universe j^,l jj£ 

J \<\ "\ \ LdUj a ^ 1 a 4HaId 

.$JJiji bbbyb jblj oLiusLbj 


Calabi-Yau 

■3_i4SJI aLauVI ^j_ul jjjj JSbu 


Brane ^LuC 
membrane 3^JsJ IjL^iVI bran 
g-UaxJl^) J» ill 4 -uLu jl jSbj 

Jal jl jot <U j^Sb oa jl ^jLsJI 
.jLjuYI j^ 


Field 

.oLubJI JIa g-LA4JI %xi 3iUall djuLus> 


Scalar Field s. JSl^, 

3Jlal^^ JS ^ oa.1 j jjju joa-i JIa, 

iSjl jaJI 3^a.jj :jj^j <Uk, 


Moduli O^toLx^ 

jLxj I iHi2> j ^ a. a. cAc^-b ibjji JjAs. 

.3_i4SJI g-LA4JI 


Annihilate 

\ LaS ( g[*jJj\ ^1 ^ 

3-iuifcl jl 3 jLA^> SjLjj Sjla ^jL^sb 
.SjLuSla <Liuifc1 j 


Lu 



JiaJI ol 



JI I _ijj . f-1 i^ql I 4 UlAj 

1 ^ 11 j \ j-A ^1^ ^ ic (^jvJljLC «« CLa 11 

Lo j <^jl Jjc LcuA l*b 4 11^ Ij^J! 4j^jj_s 


.4^X0 i^tJijJI 4c.j_cu 

<^UljVl jj —ljj ^ 

Lo J) a^I>^_A L^jljVI _ ljj ^ 

4_Lsjj JjlS 4_L^Ls 6 J -0 L-tilj 


4_i_tiu cLloLLj jJl _^.l_Lo _lc 

^y- ls^ a^.j j —o ^yJjVi oibbJi 

.roller-coaster (,) d^j|jJiil i .As 

. 4_b J Lc 4-ll (J^Li ^ \f- aU \ \ 4_bjJLJ I ^Ajjj 4 \ 1 \ \ 11 


dul^ 4jlLoxJI^ _ <_oj ((fJaJLJ))^ 

J.3LJ ^ . 4jjj_tiuJ 1 jilll LaI Li 1 AjLJ^jUU 1^)-^*^ 

4llkJI (Jj i j \ \& J O iti la^ jjlA OJ^b <tillj 


^_S <(Jj)^."n 4 j^j^. 4ilL ^J| 4_l^Lk 4_ jloI^JI 

J^JI .6^)1^)^. ^—sLkll 4^L^_> 

S& S&J . I_!j>lab dj]_ _t_uJI I J_A JjLO J JjJ 

J^LL oL^J^jlsVI 4_C jay a _ijLjjjlLII 


<4^j irfOi \11 ^-j-ajJl Osi i_aJl 

• <— (S ] t—^ 
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H [ jlliil jlllcu] 

4-UrfiC.yi r-LLul 


SjlujJJ iuuifcV) j iLuiifcVI <jo O La I .\K^> I 



. LaAjLjuI jAxj ja-a-a. (j^ Jjjj 1 fl(j U'x jl 


:5jLAU 5jUIj SjUI Jia LaA jLAU f-L-uxJI j aLUdl 

. j^k^l I afl *irt JS uJaj j 4 j_u£LjlL 3 Cal i^i »'i Lo^-li 


J11 A .1 £ Luifc 


<La.swa. jljjj <Lijj£ Jia <<LujUI iLu-acVI jti <Sjj'GXI 4-iJifc^lJ 2 <1 ^ ,,l 

.iU-i^Udl j ajlxU 4 -lLajlII saA 3 ^ 4Vi t «Uoij 


Us^Luifc 


pLiit 


LgJsli <4-uufcVl &jj& LajJic 


<jl^I jlal oLojk 


< 1 ^ \ I I « \ ^ ^ \ 


^jJI) graviton aa 3Ij£J| J_Aa <ia la 

<ji3^ (jl ^ < (ilLa!]! Sj—a J— 

L^La 4 _^ 1 * a I—«-^JI 

jL*-WI ^) \C- ial_J ^ lc 6^)jLi 


LlaIj Lu _<_u jjlojJI I J_& ^x JjL>j . <_lsL-2sVI 

jjLa :<_LaLx-^j^fl jL*_*^l ijjj _*J 


^-ic 6jj )cj< 3jia l^T^f 1 

jli <dl]j£ j_aVI Ij|j .<d_tii£ 

(JLoJLJ _<_ul ^ If- 6^)jUa ^UlLl^J _i_uJ>l CjWI 


.<Jl3L-£sI jLs_> I ^Jl jl j2_a*jU olj J)"\ ialj^ 

JJ£. (£ I D <_A-ua£.^U ^Jj —^_A (J I c j— 

D ^ LcaaJ 1 ^ . is_A_u ^J1 *^J) ‘ ^J) 

-LlAJ (DO 4- LljjJlII | JJuJI 

^y& -LlAJ D1 <d_ cjjJlIIj <Cji-OJi_t n^k 11 

* (^- tjjLuj) Jjj ^1 (j£. C jJij) jfcjVI 

D3 ^ L-uaJIj <^1 ^ I ^ itlif. D2 g-L- ujlJI j 

jj_<-^j-LI Lljjl Vi^l j 


LljLciu£ IXLC ^jJl {t-LujJt-ll lj_^ JjLO 

iijl_tii£ ^JlI _ *ijj -brane world 


INFLATION FROM BRANES (*) 
WHAT’S NEXT (**) 


( **^jliUI u 

CjLx^ILj JjlIIJI Cj IjLlLxI ■ 
^plLcu 1 ^ \ j'v \. 11 ^ ti l d \ I a I \ \ 1 1 

>-^«ljUIj Planck satellite dj!iU 
4 \ I a 1 "x" 11 oUj-dJ 4^kjliil 


telescopic 3_ul jOa cjUW ■ 


<k^il| a. ^ a 1 4 L. t,"< 1 ^ \ i 

^Vl 


I jl Lq ^ > \^*>l 4 I, ^.1 j" a j 
tA s -> jU ^jtjj^l C-ul^ 




^ ^ ' ujj V <Ul_um 1^-W 1 ^ \C- (J._Latj 

oljUxnll t_La^_o jas . lj_ ojI^x 

1 JJLJ t Q t < A \ 1 1 I^yj 1 aIa \ ^ 

I jl jll dl_IjJ (^-oJlII^ IjJIj 

. I J_»l £>l^j i J* A^ill J-H-» ^uIa-oJI 
j\ - JJ^I -1.^ -x^U 

1 J1 <j I J_u < J L*_» I is_<_OJ isj^j ^_a jjiJ)S iS*> 

~ r ' 

<JUUlLJ I | < \a \ a Vi ^ l_»JjJLil I 13 Ij^lc. 

^ 1c IjjjJja ^"^Lix ^sJLsJJ <jlAjl^J1 

1—^3 La i<\ _jijJauJl jXj_ul ^ya ^C^Jl 

La (JS_i Jj_^-a Jjl_ jula V 

l ts*i \ I a t^-> \ \ l^_»l jl —j-S_a ^j>a <t a 1*S 11 

^LlLkji£-L- o£. ^_a_»_u_i ^j_2xl ^^j l \ \ i7i 

.D *UlL ( 1 jL-oIixl < jl ^Dirichlet brane 


<Lj J-^La_<_u D < \i.ncVl j 

J-a£. J-aJLJ I_^j( .<>1_ cOl&JI _sjl 

Ic.jljjJI JjlLI <1_S a 4^>11 <^jJJl ^c-J>l ^ x^ill 

t L^ik dT^H <_2XJ)3^11 ^LiJ^fl 


fJ L^jj < I—^ ^ u—^ 

C-ilj— i^jJl CjLol-i < jll^. 11 

| j|j (ixjlia jLijI - lu - oljjjjjJlj 

^ LJu. i ^ \ 1 a L^_jLs c ^U. V< ^_a^fl d)l^ 
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<_uxxJI to 

Lu$s jl 
"*s(3-D) jbuVI 

< jl»An ^L-ditj g-1—f.<ic. jL^ 

J j -v '~' H 5 j—JjLlO jL*A4t ^ I rt(plj 
1 n(j4 d_lj j_a Yj—J .4_JLb ^_JI 
■ Sj YXu'-y LUa_Jj ^1 Yjl jY 
4_uJ~aCI ^ 4_iluc 1 Latin (i'll) £>Jj&£ 

jdulj Jii LJubul (S'jjlxjus SjLuOla 
<YjjJ .4 ilir>V) jL_xjYI JJ-t j—o 
jl—iAU g-LJixJI j g-l i fiit 11 jlS I jl 
g-LJjg.) 4jjISj jLxjI 4jt_u_u J_d/YI 
La^Jli <(D 7 ItuyJ -11 ja jLiu pLiicj 
11 j 4 i <r,c1 jl ,r:\x 


Latin Mill ojj j .D5 ajLAa 

5 jl I A <Y 4-iLlifcl^ 4_U_u£.j ^Jl 

.D1 -LuiUI ^g-JI ^_S <D3ia—JuJI j_a 
. La Lad ^_iia JadJ JJ 3 Ji£- j 
4-li-iifcVl CldLlJ 4 ll ii ll ii J-Laj ^ 
jlx \"\ i ill <^-11 SjLAU 4 \ i ftfeVI $ 
<Sj_jjSJI 4 4 i i'icVI 
jdi Jx3^ <3 jLAU 1 (j "\\i mcI 4ji n i 
JUS <5jUu^sJI 4-iLiicV 1 Lai .^dia 
<D1 ^ D3 J_LuaJI j_a (, 5 ^ ^ < II 

xLajLaa-a ^ a. Ucj <Jijju_^s j_Ladi 

g-LA4JI iULakj jjL-Aa 4 4 i i'icI 
Ca-als, j_3j .4» i inII jL-s-iVI (_£J 
<[jjijL& iLxaL^ jj] cJ^oalj .A> 

4—x.aLa. (j_a] <,jxi_j jlS .A> ^ 

I jLxjI ^ iA' yI UaJQj [ jA'i ii'il^ 
j_J 2 •£— 1 ujUl l5 _9 Sj—Jl 4 x nn 
jY ih^'y L5 i£ 4 i lax II oju 2> j£.t ml 
^LLUlUxS <4 i i ncVI ^tnx a Ja^a 
JjU jj£ <La j^a. ^1 <L$J j^Sa jl 
.jLxjYI j-a 


^2-ujil jbuVI 

1 jU .^LaljVI ^Jl IjJjlaj 

(ilUL^ <<jl11c CjI _sliaj IjjijVI OjJ_^ 

^ .ualj M, II <1 9 \ \UI1 -rr \ , s*s~\ 

<jLUj^jLll Jjljl 1 ^jXlU jJjJ JJJ 

-4^ O — \ jLaj^fl 5->jla4 _ill 

^jJjILjJlLII <<JjI _(_uJI <JjlLsJI Cj1j)\X nil 

s^jjLs I jl Lc a _<_ul^j 

(jLa <il^>Jl jju_ujj 

• ^j-C a i « 1 i £ Jfl 11 lj_A 

ui Jj—^ 

^ll^^fl 6^)J—J -cjj^j J_j 

^jl LoJfeVjl l^jj—J— 

<JL^.J-OJ !j (Jjii I L.CVJ <jlo I <1 jlS ILa 

LalaVI J^ dl I j j < Lo ,_L^ ^Jl < jLjIj j 

<jlcI^J| <iUaJl ^J & ^_Lc \ < LajLj .6J Sj 

<jlla iL^J (Jj)^>.lll Ijjlj ^ (jl 

9- 

JaJ-jJI j 1 Sr^lsj 1 6Uj ^^iJI — 
.^-LaljVI 5_)l4-4 JaJ^JI <*\j-gJ 

1 \Vn ^llj^fl ^j| Jjl^JI ^jl^JI ^ 

JjloJ . iaj JaJl ^ J-»-> 

CjLsj> lA.1 < \ A^»^)l j_^1 Jjlo 

IjII : jLs->| 5i^lj ^/J^lil llJllol ^ya 
Llalj <<JlsL-^VI jl_3LJ^fl ^-ilal caJ V 

1 ^ \ ^ ^ I 7.1 \ A J if < 1 Q 1^ l~s \ 1 A 1 \ \ 

<J<_U _ju I J_AJ . <-> J J-C V^L~S. 

.L^jil jj \r>^k ^ 1c. Jjll LXI (JyIj Alii IjjLU 

JljljJI 4jjj ^ \U*\ 1 .il V Jj Jj£. dial ^ ^ 

^l_^)fl dli<Loj jU <(^li£jVI) cJliJI 

jjJulIIj .dJI_aj| dJ_ Ijj I_&Jj£. 6jl_ jLj 

jJlC <^jjia ((^JJ C. J j_Aj) -La k aAII 

. JjuJI dilj jj-i-salJ Sj-duLiua 

j^JI Jj aU c jJJ *lj—6-11 J—^ 

<ijLOJ ^£j-ll 1—0 • dJ—LXlIj JJ J (J-jL^JI 

JjJj Sjllj^l <jj!4j ^_S <_aJJxJI (JjA^JI 

^Li-ojJI A \ \ &J -k_JJLol l^_al a y!1 


Seeing the Unseen Dimensions (*) 
WHY IS OUR UNIVERSE 3-D? (**) 
Large Hadron Collider (^) 


4-ailui^fl jLxj^I JjSLuj jjLtl 
UiUYI aLuYI 

Jfc I ^I~i4 <Y JSull 
ZSUsJlj .^JLaJI I 4 JSJ 
l^Jtijj Jill UalSJI 

LAi'i J2Aa <l5 JL^_iJI 
aLju^l ^LUjl jl 
.Sjj^s^XI ^3!UJI 


1 


I 


jjJIjsJI dlll 1 jjS l^ j-o JlS <dlLaj& ^UslLa ^jj^. 1 
Ijjli A \ a nC^l dJal^ LLJ .<jlLc ^ 1c. 1 j ^.‘1 ^11 
L^II^cLlS <<jlsL-^VI jIjlj^I <^jcJI 

1 ^ a x 1 1jj ^1 <CjLoj_i_ul^JI Jjlc c_Sj i^"\"\ I 

ol J^3 ‘ls—^3 f- jl —(jl 

1 xA» y jjJa ia_JlC.^1 ^j_o CjLcjIIjlc Jjj^l 

planets oljl 1 ui lj^IJ lo <(J A» y Jj _ ^ 

. A Y x 11 .0 x JjJI <-QjI^yI 1 

64 Y ^ Lki I 6 J— -A J I *—CJ 

Laj\c CjJ^j I_a a y 11 jl_ lL^.VI 

jllj^l A. a jla. y dla 44 ^ 1 lA j . LAjLjjl^I <_ v IL> y 

UjLl^l Ja_~yj_call (jlS cljV <JLVI 

6j-al_coil djl^a^l ^j-a ^.C-jJl ^ Ic. < Ljjj jja-1 


(All^j 


o' CaJ -tAjJI A (jjJ^c. (jx jiSl Jljt= 

C$1 - tjU^j jjjaJI xj- % X^all ^yA 

1_ajj£. <j| cfla^^ a jjjj ^ 

j^j UjJ-^vj _x_u <j La 


jI jl Laj j\ xiiU. 


^jLu^JLI .V ^k.I jlljl ^j-a Lajia ^JLsJI 

jjjLLII j—& j <^^(LHC) ji ^ < s> 11 

cjjJ £_£|jJI djLaj _cul^JI q- La jjjU ^ 

6jUI ^yA ^-SSl\j 1_a dill a s V Lajj — c_J_il^. 

4 jUkl l 4 -v < 1 \ \ *n. 1 ^ 1 c~ 1 i \f 1 t , t \ 1 
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rA , A <a \I <1—i* LossI^jl^I til—Ij 

^jJs ]jlsl 435CJ <6jLoJJ 4 A , ,i\ ^\^\s 
jaJ <2001 ^.1_C 43 <4_o£_3 

^LL-vjI utui^ 4 jl3jlS l_3^JL_i J_^j 

^yQuuZZ 4_LsL-iVI jl_3 lWI 

• I-X3 I 4_i^12lj 

^LAaJI ol*l 

. |jjJt3 £_A-3>jJI ^)JL3LJ j\,Vu<i J^Lk. 

jlLJ ^iLil 2003 ^Lc ^_3_s 
2)-^ ^ * * <*21 I -l& KKLT ^-Oi. a <i 

— 2^<^Lo_<_ui 2)-° t—3jj-^JI 

* 

<^jli^Jl^ .R>j <jj_tlul^ .S> Jjl3 2j _a 

£_o [ 2 a3 c jLLcaj 4jl^L^. 2h°] <S\ il -A>j 
CjL^Ll l3l3 X<£s 2h°] <(^iAaAJ>JJ .S> 

CJ—A?J • [c 5 '-^*3^ —a 4_l-<-uL-uVI 

4_(Ja ^.3 ^2-11 eJJjjlsJI 

< I J-^k. 4 1 A < I Uj 4jsl_ LjU 4—)l 3 t A^*>VI J U 

V jl—a-WI &j^_3 ^3 2>—aj 

I . t ^ \ o A A oL_uu^fl cilj^33 Lo j\c. 

2 2>° A A J JJLJ UlJlL jlLa^fl 

J^-sl^-a I $3u> <4 _l 3L-2a y I jl *_i^l 

4-Cj) ^ t-J^)-*-^ . 4_3 \"\ A ^J\ £\ AT> 2xAJ 

4_>^li_> ^Jt_A-o p. a 1 1 L> ot-_ -- K j\ 6 2_& 

&kjj& 2>° d^ ^ 1 2>° s 3 . 

L$_i 4_A-<sLkJI I_^331 -Vi.o ^_3 

.multiverse ( ^jjjuAI 2x3^-ll 2)-° 
2 ajl^LJI d^ 2>° Lo ^)ILJ 

oj _2)1 ^d_a33dU 2)_<KKLT 

jjs 431 Lcu&Vjl -d_s^fl 

jLslj^I 4 A _cul 2)_c. l ^^t j 2x3_^ 

4j . AttcVI 4^^J 4^t3lJI ^lu±y\ 

2x3^3 2)1 2 A xu s3 • I 4ji_ 

| 4jl> j£L 4 \ C1 < | J 1 < t | 4 < . a j X * ^ 

CjVUaJi_culj Jaj) 4_i_LJJJJ < 1 J-^. 


Introducing Antibranes (*) 
Space Warps (=f==f=) 

“The String Theory Landscape," by Raphael : jk .jl (\) 
Bousso - Joseph Polchinski; Scientific American, 
September. 2004 


4_*_oL^. 2>°] <dj3l5l].S> ^ <^Uj> 
<L *- a La- ^y>] <^1—ci. .q>j 
^3 j \ ^ W 11 <|_tlLa_o 4ij_jJa 

. 4-h-ajl33 ^-3 6 jt aAI 1 4 \ A 1 

4 \ auC-^ 1 4_txdjJ J-A LsJ_ jJ_ 2^ 2)l^J 

6jLc3xil 4 juIa£.VI J .SjLa^JJ 4 y a mC-V 1 ^ 
6 jlil Jjlc 4ji _Ja£.^l ^Jl 4 ji _callLi 

(^dJ 4 \ t < 1 31 L> 6 jt aAH 

Cjl3jj3U)fl Lo^ t aA» ^ t ^ \ 

.(ol3j|^j2x3 JL ^ ) _<-OlLI L^jLoji _t n^k 

< J1 > ^4 ^ & t juii£. 2 y& & 1 Juii£. ,_j^ILs I I 3 Ls 

iilkil 2 )^ ^ \J . j- 2 i.VI J_ 2 ^_s 1 ^ ^ \ ^ Jis 

4^.^i1 iilLJI 2)1 4-1_LAJlC^fl d^l^ 

La^_ijL^Jij _sIjVI _J 4 c2)iUI 

C_La JJlJ C_U a_ajJ1 2j j i Jjl JlLU 


l 1a ^ \41 1 2 )^-°^^sj ^ULlkW 

2)_t n^.1j .JjLa ^)L^ajL> 

2>^ Sjli^U ^llLlI I_ C/**^ V 

ejjL^JLi 2A^ .4 jlL13IjVI 4jlLojl1I 6J_A 

J^VI 


-jLdVI oli.^ 


.^jj <u_ 


. 4 \ Q 4 \ 1 i 'nC' | 

I j_& 4_> jL^>J1 6j all Llj ui\ 2 a-^-j 

J—U"° C5J^1 ^ 

2)^ 2^J 

4j1a» I 2)^ ^< I JjlII ^ _1^. 

4jl^.LLo 4-11^3 L^J 3lJ-V-^3 2)1 Sj-Sju-ajlo 

^I <cill^ .CjLoji _2x3^1 ^La_i 

6 jl A^kll 4_i_4 a1jljl 11 1_V*4 4 / Aj4 

^-JjJslII Jlj-1-aJI dj^ J— 

d 9 ^ (^Jji ‘ 1-1 A-AjJl 2>£- 4-l_i6-)-C ^3-0 

^JsjJs! ^>2aj/] jt JLJ^f 1 l33jS 

.[77 4\<L^// 

uxll 2)1^ 


C5L^ 

1 ^J iC. CjJ^-i LaC d^3_ < - <J 2^,-A e-xUauLi 

4 4 < 11C J ^ j 1 « 4 1 ^ — 4 « <« Q 4 f, I ^C- lA^SJ 

. LloLLiJ — J^lLs 4\r> a A 6 

ji.y>. 2)1 Ljla^j.jI^I <4_I_Jjjfl 

4_lsLa-<sVI jLs-i^fl * t ^11 —dij 

2il^. 


<(-Jij-Si3 <4 j3jII ^jlC CjLaL^JiVI ^-3 

d^ ^ ji^L <c->Lu-«aLijJI ^3 ^ 1 U , a 4 
geometric 3 1 < «CjM— oLx^)) 

^^3^1 J 3^3 j . “moduli” fields 

.4-uL a.Tjl3J1 2A^ 4_s 1 tuxll 

D3 l3jt aVic, uj^ILal I jl <Jllll J-u_ (-aj 

4_aLi-alI jjJl33 jas <D3 <>1 aVic. 2 >° 

^jJI £_sjll j-di3 ^_o ^Lh I _c\ ^ 3 \ 1 

CJ ld^.J) a3 11 4—1—1_(—ajLJ ^jxiLlLII 4jlS ^£j^-1 

2x3^Lt>A^^ u 1 ^j 3A3 .A —lIi£. 

m 1 ^ij <DlJ Lijj£. ^114.-^. j3jjjj3 ^_a 
<D2J 4-ojlS ^ jj ^_a 2x3^A)^1I 

2)1 2x3^333—A_m_i 4—ILcJI dLl3 ^—hj 

J)Shj> 2^ 3-3LJLJ jjLJJ ^L-ajlsJI 

o 9- 

.^j3jjij3 2^- > 4a A^a 

j-s-i j 1 L*-^i 

iiLU 3_^.Li oLa^sJI 2)1_ 3 _flLt-^l 

2)*s ^ ij d—1 ^ s a^>j 2)^ A j 

<^c_aI33 4 1 AnC-VI d^ 4^ti^Jl 6J-A Jll 
2^ 1998 ^lc 3^)_o dj^ 

j^dljj-i jj3 4j»_cL^. 2)-*] <(^^3 .G> J_i-S 

LjuJIj . 4jlxiL^. 2)-a] <(^l3 .H .S .H>j 

J^UJ C 1 L 1 I ujl^JI 2)1 ^iAnil 

jJ <4jl^-ajLlo 2)^3 jiJ 4 a1jl3-1I 4jJ^3l1I 


— I 4_a-3x333lo I_^jL^LLi 4_st3$ 2)1 

.^Uiil cj!2>° 6^-q 33 2)1 2)_° (j^^i 

1 I^UslS 4JLLJJJ 4^lkJI ^ ^ 1*1 ^ ^)t^^ 
idaJLl 4 1 AVt 2 yA <4^Ja_UJLCl 

.4_ul^3LSl JjJl^. 4^-a-u ^ 1c. 

( ^jlucu> 4ju-uc1 

SjLaJxII 4ji _1 2^J) Jjj 

<^) I J Lo .M> ^_a l3^1S IJ-1 2A^ 

4 S-aL^. ^-3 till J —3l 2)1^ (£^ - II] 


J-.R>j <<,ji—a-lj G> j [{T Jj— 

(jjdll] <<(Jj^j ,D> J_ ^.IjJIj <<djlj 

dll _ «_ul^)jJI A-O ^_3 tat 1^ _ 3K 

^Ju JL —odjj iadalll 


A-AJt£.^fl tilj ^*wTi Lxi j\c 2)1_3_it3 j^ILil j^3j .2001 ^>1"^- £\j I I j_A 
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LxAJL) 4_J_ aiC 


Llaj <cosmic strings Ijljjl 

<axIi£V 1 aftermath (r) A\x\\U 

Skj . l^_cjL-<d 4 E jl a All 4 ji died I j 

jl <D1 A \auC| iLaLdl j\2 jdl b±$i 

^ I < 1 ^ 4_J cuLcu I I 

duld I .jLj^I J A \ i tiC. V1 (3^ ‘ A 

d)l ^ ^ U11 ^_le >■—' ^ ^ A 

dd_>jJdL> xhTCI ^_le I jk 

JL> Us fUalll 

Cj jjL-dld .4^. j\ kl 1 <dj_t_ud! jdld dld& 

I jLs . J-JLj 4_ll_ i_<jlc Lalj^U 

d jl!l JI VdLLs 4_1 in^.1I jI 1I 

jJj-° <-<->j^JI ^-lc (jolL <1 jLa < 1 ^ ilc 

. I j^. j^jlII idJ j jj—J^-dJI 

J-S_tlu < Jj| J_* 6 JJLJ jld4_*jid CCS .J I dLl 

big Jda ldj£ ltH 

d-a 4_dl j Sjjj d>^ d^ I_o_ijj <bang 

. creation and destruction (i) jUJIj 3-L^JI 

I 3j oVl cdl 6J-A ^ 9 A *j* j 

£j aI^J, ^ lc- JjLgj ^dll JUdVI 

A _Jjld (Jj-sJI 

^*1_aljVI olj_ £y _ 

J ^ ajjl \ <4 \ - 1 ^ d , ^ \ 

6j_oil J A _LaLt-iVI jl_ 

6 ^ ^jLoJ ^j^iLkju-ul ^UaJu_ul 

A I Vj-i ^-LaljiU 

J)kS\ 11 s V CjI (-iljlsl ^_lc 

. 4 jdV O_l^_j| +S <1 

J*' .Ij^. ^ ~\ Cua ^. jVdlJ 

d \ ^ \ \h> 1 1 1 hs 1 1 ^ \ 1 I 1 Q \ 1 ^ "S. d *N. \ \ 4 I ** j , \ I ^ 

J_i bj J--%. ^jxULilLc ^S 

■ . f- Lo_t_uJ 1 ^jlC 6jJLJ^ 


Strings in the Sky (*) 
stringy inflationary scenario (^) 
the stringy inflation models (r) 

. La <Sjl^ jlisj jl 4 ^ H ^lau J dj, tQr L&JjAa d * *1 ac_ (f) 

“ The Myth of the Beginning of Time" : ^ki I (i) 
by Gabriele Veneziano; Scientific American, May 2004 


g-Lit L dI jU throats jl Sjjajlc 

ijfn > \x a AT 4_^jlc 

I 6jl i^ai.1 4_i_4 \ 

\ 11 4jlLoC Oj J 2^_s 

4j(_<_ail I J_A uun) (^dll 

4^1^11 4ju_u_u^JI 

Cj I J-SS ^ I UJJI <-<JLC ds i Lulj 

d)JJ d>° <4jLsLx-dVI jLs-idl 4,xi jJjl^ 4^j_<-^ 

.<dj_^do 4j,v,r.l ^jdc 4^.1^. 

11 Ml Jj| 2005 

604 ^ A& cr^^' 

Ai k"\ i I 4_d_*JI 4 jlLoJl 1I 6J-A ^-rL<-<jU >j .da^U_-dl 
< moduli inflation 0^1—oLxXI 

JjLC J-OJl3 4_CUjjL^JI _ULU ^dll Cj^LoLsdl 

4jLaL-dVI jljVwnl J .CjLdldljVI 

4jLcUddl jLslj^I d)Jd ,<dUJI C\SiS 

Lc J-& Jj ~y J . 4-Cj 1A jul !c 4*\j ^ \ ^_CU^JLi 43iLd I 

. ll\a c a Vi 4_<_udj ^Llslj d’ 

JJ£. LdA j CJ^LcLsdl 1 J 

^jLII jL*_i^fl JJJLJ LaIjJ (^dJI jLs_i^fl 


^pLocaJI ^ jLi^l 


jd£J ^3 Laj d4 

dj5v C ^ .jl 4->jJA \ 1 -^.1 CjLc CU 


. (JjlSj _coil ^jk I_> J is~ij I_ &J 1 d^ 1 

( j\ d>^ -cujUl J is iLjla 6dij 


O U.^-cjJ < 4_ils j Cj L^.^-c J J_ J 1 | 

^ * 

jidi jaa 3 daj ^ ^ 

_dll <Jij> nil Ij_a jldij^fl 

4 da iA 4jiialjLj CjL ^.jjxj Ldd i^jS jJI ^Lad^Ll 

JLjUj JjL-uj dd^ 1 _ < - 4J J • J A -^jd 4_Lld jjl£. 

cjL^j-oU 4j_lu1ui% j_dl Planck satellite 

. LJL^. 6jj^j-tl CjWI 4jljIjjJI 4 \Ul.Vi 11 


4jjd <CjL^.J-U ^dA tdl_it.TsI ^UdLcul I jlj 

9- 

^jd. ^jJI ^7 jLdll c ^ ^JlL — ljj 

. jLijVI dJldJ d)VI 


^-Iddl ^^Ld (jdsiJ dfl L -^^“ 
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#tafaHat 12/11 27 aJbJU 

iUMHootn 2011 j-lju-ujj /^ 


f^\ 


(*) 


j< «i-% II ^jU Jat 


UbjLLa Sj ^-2 ^ 1 (^SlX //j LfrjzJ! p Laic J^.I ( _jxlsLL) 

^ Jl ~ ^ ^ 

L-£juUJ ^ LcjJI <lLu-u!^j ( Vv/^ 0 ^ ‘vA t// 

Jt * 

(_Jj I* // LlL^. £C-±ii (JjlSJu. ULAJ t LLi SJ ^-u.ii/ JLzJL) (j±J Lu&lU 
. £ L)LjS (jj i^SlA dJljj <j IS^y/ £r-Lt.uj 

<^ 11 ^ iljS_ij .L .A .M> 

^x^-j ^J^fl ^jj jL^Jjj ^jxil ill ^_k Jjijjkj caJ ^ cJ c LT^ ^ Aj_u^ltl GMUI JjjLsJI <J^Lk 

9 

^_2j . 4 _jljL2jlII ja^_j|^l^_a <kj_ul^J ^Uj^_2jj ^Uj \"\2 sj Jxj 4jlg_Lsl]| ^_JUaj)k k .a ^ Jl~^| L^-l2 jLlj I_i-^jkj 6^)_a 

brain-machine Ci5lu©$JI c^-oLill 

(jtija.ll ^^-k SjJ_oil <jj_tiuJI _laj interfaces 

Cal jLaUVI j .proxy «a (j JLiollj ^ ^Jlj 

JLctfl ^jlxIu ^ An ill ^j-a L^jl_ ljj ^yc. <_s 1, \\ 1 Ls a~ avatars 




jlLI "S. \ 


U | | ^LjlC I ^ ^ ^LajJ ^ 


. l^_o <jlLoC 


J-al^ SjU ^_k J-oaJIj JI j) y-iI <a£L2lJI 

.^Lp^l jAa i 

jlill <1VI J^c A^C <-Lj-> j—kj ^ksl 

llik i^ju —LX) ^iJI jLj^I ^_2 jJl^a! J[jkj (J■'-‘ka (J-^- ^_*-» 

(Y) ^UjJI CjL-^-J-^u 5j 1 < < 1 1,1 CiVh-uojVI dlJj 

( 3 —^H ^ (SJ ] 

LT^" J—^ Lojjj .^^llj ^—aJL V ^—<_uLa_^JI 

(Jjl^ju-oII jl_3L_s I jJu-ouJI jjjJI jj) 

MIND OUT OF BODY (*) 

1 (g i^flVn 6j j) < ^ 1 11 H L^.jJjILill — 1 xA »11 <14aJ ( \ ) 

<Lk.^lll Cj-Q-V^d—I_ul -j^-1 J—>-u^. ( _j-3 '^ C ' < ' _ t^ 

<_LlLojJ a. \ ^ lm t |_o < mI ^| j^JI jjj < j I ^Jl S^Ltiyj i_jj i-uLaJI ^_lc. ^3 

a. I >aj <jJ| j|_tlii.1 ^-LaII^ ^oIaJI (Jl-LaJI ^3 Lai .Cujlj^n ( _k c ' 

J^LL jj*-> 0-a <j ^-=C L ^j^iu —tiu c^ji>» 6-° a4^-° 

. Luljj 'll (JjLaJ.1 yLi-a^y I (J^g. 

.^1-^1^} ^ cu^j 6l*j <4Jl_t_aj| £ :oVL-a:L brain-wave-controlled robots (Y) 


C-) Lkj>k A. 1 1 6 j-A <jl^JlL» < \ A A LaJ Ij I4J JjlAjJI ^)_Lo V 
Lo L^JlS Lo_> J-cQJI ^_ 1 ^. <jl1jlII ^-Jlo^. a 

^Lak ^j| VI .CjWI _i A»_aJ^I J-<-s2>J ^_k Lajj JAj _Lsljlj 

l_Aj-tlu (JjlS jlJj*^l &JJ& lj)> >lj ^ 1 11 jl— 

£<CjVI _^Jl ^.ka a < 4 jkjJI f—6^^ 6^ H 

^-2 6 I 4 _JLO-k La^L^.1 J_i 6 j_A I 

^lk| iijJsl 4 jljlAjJI ^_j 1 a l j_a JiLk Caj^ -J^-^_<-<jlII 

jIIjI 4 jls .cAi _<_u ^jJI ^jjJL 1 ^ij <^JLlLJ ^jIjlsJI 

^j-a Ij) ^ ^ 1 L^JL-OljIj <_>jk\ll Cj^ _aOJI dfb 

0-2jJ I 03 L-Aj . Lila 1 ^ \2 j i*\ 2*1 11 j jl TicVI L&ok) 

&\ 

kVI 


jLikV — O Ij fi k 11 ^^-2 JJ —^.1 J-ukj 


. clljj o^j^ 

^-2 6JJ_I trill <Jk_a_J I AalkjJI 60A (Qil^ LaJLUj 

J _G JJX. (2)1^ ( I_^ 

UJJ—kk 


CAr^^kJJj ^-akJI Jl—fkJI c 

'j— -L>—k 


^.Lc .^jJLkJI ji_^_2 ljji£ ^j^slILu ^1_jl^.^1 

pyjjJI La_A ^_2 ^Ls^LaS. ^jLaJjL2 ^ljI Ja_J5LS 2009 

<1 \L» t\ \ >>j j i 1 r\ ^ \ a ," \ t s*s jf Avatar ^jLJlJfj Surrogates 


- jluauLkL - 

. L-OjI ^LajJLt a jjJjLus l 5 J£ 5jjli ^L_ajJI j-a S j—Jjilxa I oljl—Jj^I jl Jjl4JL> Cj— li j_il 

ula4ia_uj| jj oj_ujI jjJI j ib^jLaJI 4,ixu^ll jaiLyi ^_i Vdl jl CjVI ^J ojjxiI jjaJI ^ ^VJI 

.4.Uifc CjLi2jj CuLS jJ US 4 _l2 J^lu Vdl js\x\ jju ^UjJI j^VI 4jL^j ^ Jj-ojj p—ut^J) J^lSJ jits jLaJI jS—a^JI 
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-- 

Miguel A. L. Nicolelis 

. W .A> jLu-olj 4 11 ts^X it 4 <it \ts~iH L- 2 ljL>yi (JLs-a JjA) <^jh < A fj£-u> 

. 4 11 is~,x H 41 ,tj // dJjjJ j^jyc ^LLt-u^oj dJj-)J 4 ju3 L^j 4 < < II yj fx l! < L j-)J 


< \ x^\ll JjI _Lcldj . J^^fl ^_a jJj odi*.l <_i£.LaI^.VI 

j^^alil JjlG _cull I d-A ^-3-3 .^)ILsjlll j \C- old_ sjJLjJIJ 

dll <JjLaj £-a LoLad J_(u^l^JLi (jl dLl^-aLi d_2 j^Lad-ll 

(jjJjj-LI (j-VjiLa £--a j I SjjLu^a is^C. ^_3 ( jxlL^u J—o_sJI ^_3 

j^jlLs £_3j_a La I . ((4_X_ad^l <^-i_ ld)) <jlo_cu I ^ ^ -Lei_ cd j ^jlC 


<JlLA jJI 6j(J-coJI J . LuulLa Li Jl^. a_3j) a n 3 

iLLj L^_11 j jaJLi c_a j _cu jaJLsJI <JjL> \ i jLa ^£dJI dLdli J^_ij_aJ jl 


oL^.jl 


LT 


dd^jJI j-A-C J-jLlllL 6 j_ 


Jj) a -v a CuLtLll 1 jl^C2e 


( *)c 


yjjjl jl £ ^LO f&a tfl 

<lal£j ^LajJI ^ a ^jl_ecu 4 jJL^JI oiLaOll <jLa dlld £-_a 

^-SjuL^cu ^j^a \ V j_a I <<_jJ j <la «LL_coj ^J-sjjo j I <uJJ_ cdL^JI ^_3 


^jLcoJ^fl dlld <iljLa <<iLidjLa xuL» ^j-a J* ^ i ^jJLa . LaiLLI 

^J \a i if j_A^JI I d-A_$ (jl_ cujVI < i .* 7 ) j_A^jlojlII 

^j-ijI^LlI c_Jjl ^JlJI ^1 if| . Id-il cJ\' ^ lflJ 

Sj-cuLlc -Ljj a i 1 3 jl\ LJ j in ill j (j^J^I_ lujI j 

I4JI llLua^j ^iJI lull I j . dlljJ 6d»_a olj 11^. a ^_3 CjWL 

. I jHa ilulILcu-a | ^jlLl^j J) II I 

9 . ^ ^ " 

^j-ijAsJI ^ a ^Ali co ^lll a JVI-<jl£LJI oil_cojJI 

(jJsJLU 1 ^ i llLLajI ^j_a \\\ ilu^ c_a j CD — C^ajUJI 

ill cuLlsJI jXJca^p ^5-^ Ul 9^ 6Liejifl <JljLu < 1 cO J ja£- 

^yA j .(J^dLcOlII _I 6j-aJ-ll <juluoJl!I (j-llj-a^fl <juui_cd 

<julu^Jl!I 1 alLLjJI 6dlcJ a oiLu^jjJI 6dA aTi ^jl 2ej-ll 

j I £_a_cull Sjdla ( j^|j_a^fl £> jjc^ljlal ^j-ijJI j——cujJI 

£C_JLC^J (_jj .JUI ^1 ^D-ull <9 l i AVlVLi dll-cuaifl (JU-OlLII 

^jL^. LiJijj_cod i}^i ^ f-l Jl ^jfjjla —jLuaJsl pifj_A 

. j ^LajJI oL^j-a ^uC (Jjj^.^1 j_a <Ll^c11I 6JA 

<1_cuJlcdG ^_a _CD I ^j-llc ^JL^cJ jLg) dll 

. Jullcuil Id-A <^i ^ILoL ((^_lu 1I ^Jl Sd^*-ll ^jj-cua)) 


WHICH ROBO SUIT SHOULD I WEAR? (*) 
\1 < 1^ 1024 = cuLilllj ( 1 ) 



<J-Adll ^j-ojaIIj col^jIJI ^ls_adJ 5-i^Lcjuu j-x-cdI ^IjLa 

^j-a lllit-ad I _ cdjJI ll_i-ulaJ l ^ a J 3 j T^a i ^lll 

j-a^fl ^_alj ^_a ujjJLjLcdI ^ 1^1 La^ . 4 jlcG>j^I 4 ->d ad^II L&dJJ l 3 

Laid) ( Lx_a 6^j) is*i \ j5La_> 1 <^jl^ Li I <c) LcujiU a i ‘ a K 
^aV) i i (^ 5 ^^ 4j(_cdI^J l 4_i_iLeuiif I jjlili I cijJU <_C^J_a 4 J cA 4 iI 
. ((<jJVI- 4 iCLad-11 I)) oLzcj I l^_i 

l ^ t/’ijli ^-^-11 5-id Li I djJAll <j-a _ lujJI ^LadJI jUj^JLa 

jX^_i_tx)l^>^ (j-a J)^ ** 11 (j-° CAsLxII J\ a i La_ij d II 4_ilc 

4jljlcOJl 1I OK i <.7)11 j_cOl£. jdl^ (jl jl < dlllA Jj .<jJjdil 
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Lo^ 


<<L 


JU j 4_ijlx. 6j(J) iS*i S L^_uujLoj 6jl^_o 


oj^^)) i_jj_euLJI c_jL*J I <Isu_ul L^al j 4_o^_il p) jLi 


^ ^_lc ^ L^JU Lfl niVl <->j 11 plj_^.L jjJJLJ LjLO_3 

,.i.-y I jjju dUj dJLJ . _ t n^jL pi jJ 4_0_3I_3 jlO CjVL^. _jL*_> 

Cjljl_ lL| JaL) 1 ^jl\ dljJj 4j*_oLia (Sjy~^ A L5^ (j^J^I_call) 

1 I ^3 \ s j cIu^jljVI jO-C JIjlo^I l_sV1 £_Ll 5 4-3 Leal 4_cLoJ 

.^LLJI ^_3 iJLeaj) J^Leu i^j_2e ^_3 
CjljLeaJ JaIj lidielj ^LlII 6LiJiVI ^-S J-oJLJ ^jVl lal Ja 
d Lu& | l ^ \ 3 ^jaJLi 1 a <1 \ 11 J_:>- I ^ Lo J 6^ ui 3 I S^-eiu Ljlo 

^-3 (jxuJj (jr^JL a ^_3 *^.LjlLJI CjL»j^ ^j_o 4_ojJj 

(jA^-ol i-ojU 4ajJi-a ^_3 ^_*_eaJ e_3_9_euj . 

Lo| .^LslLJI _ 0 _» &^Jl^jJ j^.] (J-a^l^jJI ^jA (jala_eaJ 

^j| (.—I \ 3 <4 \ \ ls~iX II 4_L3LJUaaJI L-Sl^U^fl ^jA SjaJaJI JLe^.^fl 

^.jUJI jxJLsJI £_0 (Jaasl^jJI L$J ^CJOJ 4 A->^UlJ i-O-O-a^uO <JlJ^ 

<j-o J^LoJ Lxi —^d '-■'d^d ^—-eo ^| ^—3 

^jlJI 6J-& 4e^-jJ ^jl 4jJ] I _oJj3 (Jo^. jj LiJULata Ls^Li ^ J_ Jj_» 

IJ L>-u7j I ^JLllLl ^jIj <4_^e^. ^J-O 4 jJLl 1I jxleaJI 4e^jJ Jj)* 4^> J_2ei 

^jxeoV Jj3 ^JUuaaJI 4_3jla ^j| &^jl-v-> <^£j^.l 4_^a^. ^j-o Ll£.L^JijI 
.^jie^fl 4 _oJj3 £-&Jd Ij-ol J_euj_> (j| JjlS 1 \\is*» \ a <i ^Ls_3 

— ^^.^jLLJI ^JL*JI ^_o ^jLaoJI J Jjl ^Jl -Laj) j*l J^Ju-uLiJ 

-v « ,.^ II c- LAc j J \ V\ 111 a 4, nC L ^3 j LuI_3 — LJU. 4^III) 

^I^Ja^fl <_icLojJl O^LepsjJl ^_oj jaJLi e _jJ_ ujJ . 4jJ VI 

^\*\ 'ni Lo^ . LJL-w UjLl^l j^jLi ^iJI 1 JjlASLJ 4jJI _ < - <J ^^l 

'**9' 

( Le^. jJJJL i ^JuaSuO £-0 4jJLcojVI ^jLsju-oIIJ j^fl J_ia2 1 J 


. j^jJJI 4jl*J ^_3 6^bJ Lc 4a_ coj 1 j 

^^.jLkJI J^JL^JI jl JLea^VI ^JLLlII I JJfe ^J\ a'\ \ e_3J_ea jjJaCj 
^j-o e_3J-!I ^ C5^l j*-tjjLaJI ^aaeLe^ \ ^jJI 


j^j-LI l^_Lxai^J 4_l^LoJI 6j_ lLaII ^_o jjxI _call J_tail^jJI 

.^LoJI j-ol j^fl jl JaasV ^ ui njJI 

^^.jLL 4_31 ajl 1I vision 6 X& ^^J \o \ V 

CjLsL^j ^ \C- ^_o Jj^sIjlII 4-oJ^Ji ujl) 4jJ|-4jlcLoJ 4_LtasJ j^j_o 

4ju>Lj^\JI ealLeS^fl ^j-o IJ-JJoe dl! j 11^^ w a . Lo,_L4j j^I 

^-3 ^>1 JiS_ loj Lg_^ ^jLII 4-3la5Lll 4 jJL*JI 4_£jl3J_!I 

( J^.^f| <LL^Ls <i_ sjjj-o cj^Lo^ _eaj Li_ lLjJI ^LojJI 

CjLs j) \A^aaJI ^_o e^V^fl CjIj-uIsJ ^jLj^II JaL-alll 4 jlo|^jLoj 

CiiL<a2ijJI ^j|j5^a .^LoJI ^_3 ^-3lj_o 6J£- ^-ic ^LCj^Iill 

6j(J_uiuj ^JlLJI ^10^1 ^j-3 ^jljlLliII <1_LLs <1_JVI-4. vC-Lo jJI 

JaLcalJ ^UslIII 4ju_uIj A alJI 6 ^3_a ^j| cu-g < 4 3 K"\ 11 

^jJ J < J^^l J^jJI {ja Skx I 6j3^ xn-o ^L^UI ^LoJI 

. L^.M-epsV Jiejj 4a^Ue dlli-A 



ASLaaJ) ^oj <cs -eaXI ja J^LxXl jSaa ^xL'iKa^l ^a.jLkJI JS ^ 1) 

.^LajJI ejlok^a 4lsu-ul jj U bjj 4ai 


Cui I Lo JjlC olj)\ m £j£. JjlS 4jl3 j \\ 3~\ 11 ^xj ^Jjjulia J-&J 

CiljJL> <JL2»JI ^LojJI 4^_eail -Laj 4_ul^-ol <jJI ^-OAJI (_£jJI (J-axJI 

^olLo^jj ^Jl _tltil I J_A l_3J^_>j . 4 3\"\o 4 jl£.I \h is*)\ 

4^jj^JI Sjlcl ^ _1^. SjjIaII 4jJVI-4jl£LojJI _t-PijJI ^_Ijl 

is] ^j£. LuJula I J_>JojU ^LLlL ^j^jIjlj ^ a^^- 11 J_ol^J 

• 0 " l< ^~> Jli>. J\ Ja^JI ^ 


\ - 


LJUe 


fj—^ 


<lL^ 


>j» f' 






J.HJ ^UJI J^J 


_3 J_^Jl |j_& ^_ lL^oJj 

all a~\\ ^Ju-OlC ^X-LiLa-e^l 
)) ^_3 ((4_Jj-4 \C-Lo J 


^j-o ^ xA^Jsl l_A^I JjjI jxja iJI_eaj) <(( J _uj 

jx£.Jaj <4 jlL 3_taJI^ 4 ojJjl 1I jX^-sl^Lal ^_3 (^^Ij^l ^^ 


^ju-olxJI ^ audl^ II JjLiaVI I j-A j^3aj . L^-Lol^Jij jxJ^jLea^.1 

^jJI laajl^a 4_3 juljlII 4juuo^sJI la^ jJjojjlLII 

^aJLjl_eajJI ((4 jJVI-4jl£.L ojJI 4 1 a^jJI )) I &LjOj^J 

.CjLjI JJLoJI ^j-O La^)JlC ^j_0 J \~\\ 11^ 4 \ is~i HjJI 

(( LxSjJ^ I ^ ^ *<il iju-oaj 4_i_uLju_ai o o lal ej^L^JiJI 6J-A ^-3 
jll (j£. ((ijJVI-4. vcLojJI 4 I ts\ jJI)) ja£- LAjI^-3 I JaIj c jjLS 
dl L\o^ dJ J-S-S <4 jl 3 ajj-uuL^JI 4_uaLua j_euj_o ^ a Aj ^t-V) ^ jJI 
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Jju-ail ^^.jlGdl jdbdG_ul ^_le IjbG (j-djll 

.4 .* < 1 U a d^J lII <jJVI- 4,\cLdI 

i us>x II qL^liKUI Jjlil 

dc*d_xG 1 1 I jl J4 -s_aGlj ^ * lb La 

* ^ 

Lid f L b-di_<_ul d-° J_bud I d^G L5"^ oGGdl JL^-a ^_3 

‘dj-cuLdl &d$-^-l jd^l £}^ j^GII jX^Gdabl 

la_ij jl — <Jj) a ^>.11 6j \X x.rdl 4 \ x^\ a Vi 11 ejJu_ol ^udl d^ Gb-i 
b*_> d-° l is~>\ ^iJI — IjjLca^. I Jdl b 

<4jLaijJI 4 \cA aT^VI l_mI^HLUJ 4 a \d 1 UJ6jdGill olddl 
1 3hda Ij^Jda bdd (d Jjuu <bilb^ <JLdlj <4 jlo jdl IdLu^ d^ 
Laid j_ilda j_d> ^le W J U 11 ^ * G' * J <j2kjdl 4 _jl1c Lo£. 

. LJU. 4_i ^ju-uj 11 

uJj_t-uLdl ,JjlS_Juj ^.lld £_a d^ddl blj-WI j_ jG d| 

6j-cL*-c jtu^j^fl ^1 £. ^c i \ u -h- UUJ 4b \ \ ^ ^ *-^*d.dill 

dl_ lujlo^U Iddabl LI_bG ^.Ib^G_<_uL» Ibd Lads, \\ 

<Cj 114.^.^111 dld5>j jc _al^>j J^lLIj 4 \ ^G_Gb 

l \ \\ \ _Ju ^G d-b>^-l d *4c. 1 £_a 4_»j^_» J-ud^dl Jj^I j*.lGll 

d^. 4\. A 4 4 , ,,\ I ^ a ,^j s 4dab^fl Cbl5d_lu d-° 4 -LuGa11 

SjGluVI jb-dij . bb^d^ LT^“ ‘beladd^l oISjluj 

41 a^>^JL> Cj-Sj-ojL 4^3 (_JGG 1 cjl^^-bu ^.LGlaI d^ (^-11 

6J-A 4jlsG|j ^ 1c 4 A^ald ^.LojlS I ^jjjJu-uGj <dVl-4.\cGjJl 
d-° 4 jul£. 4_d^Li jjijld 4 ju_uL_u^I 4 \kx II d^ • 

Lo I (Jdd ^Ljl^g V ^cLodl -Ul_ddl 

- 4 \C. \ a vJ I 1 II s . \ &\ Jj^d Va s ^ \ 1 1 \ 4dl 4 ^ 1 ^ \ d ^ 4 

ui^G edj-<_u Id I d-° 1 v a^>4. a Vi J^GLc lb|j j-o I <dVI 

.4_ojldJ) d-b)- 1 -^*-^^ CjIj) w nil ^_S 4 1*\ a til I & b ^' 1 ^1^. 

\ ja ) JLaJI jj j jJjd d^ ^ ° ^ n ^ 

t ^Jj. 4. ^ d^ 1 G^)1>1 xV»^l JJ£. bdG LoJjlC dJjj A\\ G JJ 

(Jild dh° 4la^J-o Sjj-i-o lJ J^lddl Jjlj d^ dl 11 CjI _d-j 

jllisVL 6j l ..„n oljjVlj oljbliVI 

idj-<-u I (dldajid ^_2 4 ^Ldl IdL^^da ^lj(J LlS_cu ij 

CjltaUL^J.) d^ a£.I ^j- 11 J-<-od (£j bud I Jjtdl ^ J_o ^ <_u 

Jdl J ^XdVl Jl J—i 

djjuj LjlL*_cJ| dG bid I _ < - u Ib-A • iGbl_I Li^Lk. 

lbjLcu^.1 L^jI J_> ^dl 4jLO^dll L^jlL^j j^-1 J-o\j 

d^ — jdu <ddu-dl d^^-1 I^Vn_ ljjJ 4dldl 4 jla-4j^I 

4l-i*< 1 1jld 4dld o^La-£2>j ^IbGJu-ul 

V nanotools ^ i^ jG CjIjjI Jd bd 6jbl i - 6j ^j 

THE PROSPECT OF NEURAL APPS (*) 


neurochips 3 infill Cain nil I ^jj ^dd dsj <_u Id 

1 /)_o (jiallj <_aj| J Sj^ t^i t >_i U—» 11 j_j _uo. 

^Jl ^Ldl 4-dLj^11 ^jlodl 4 ^JL»_oj 

jLlL d-° GdJj .^^.jlidl ,J£—A^JI jd^dl 6jbl—i 

JjjJP Idle dd^ JU - u ^L°bll 6j_Glaj (^b^l d^^j. C^jGsJI 

V Cbl^dll 6 JJjulo 4 \ < \ 1 a< i*^ olbGd 4 CbLu GJI 6J-A 

^dl CjLojJjlII Jd £-_ild_<_oj ^ 4_uj^^ 4^1U ^11 ^llLd 

4^JLs_o ib_2i.j ^11 4_i£.Lodl I_s^Ldll dVI d-° I_g a t^^.*1 jG 

<sd dj-^ dj_(-UJ . d-i j-dl (5J14.11 dbl^JI 4Jj_ou^c 

d-o£. CbldV 4-u_ .. -Li i j).^ 4^.dad -uLdll d_^ ^Ijjj_ LJJLC Sb^jll 

J! J-jUi jt_id ^_ 2 sG ^jle 4_a-o_<-OuOj 4 il^.1 dl £^l_ad) 

cjIjI _bu^f ^jjdl _<-uVI 4 _lLo£. ^_a gGldll (J-t-dal 

.4^jjdl jlbdl d^- 4ljd-<-d.l 4dL»j^^JI J^Lcdl 

d^ldc ^_lc 4x.j^ll CjI jjju-ojlJI CbLx-o-di dj^ ‘ (—u 

4-ijJGJ cjlde 4—d bdp (_£bll d^-1^ l5 -^> ^1-adl 6be 

Cbljl_bul _ ljj I ^bd . dJVI-4, \cGdl Cb^lx^^JI 

^j-^l (j£- 6jjLt-dl ja.Ldll 4 jljL>j^,II bbljl_buVI d-° 

4juGjJI bbljl_buVI ja>l-dj ^Gdl ^-S 4^j "did_iLdll 

J *^l 4 A ^_s 4^j^ 11 e- 1^_^Vl ^^j-ll 4^judL» I d 1 x< 1 ^ Lj 

4 \ \II cd^lduVI d^Gj LdlI ^Luju^I J^»jl^JI 

^j-cdl Ja^JI dllUj ^julS ‘^jJI _ t -dVI d *\\Q II £_o 

dj^diJI d-° (jdjjl.1 d ^j-ol^^fl bit .^j bud I 

J I 1 i \ 4 < ^ La_d I 6 J-A 4-Cj ml ^.11 11J dJ IjlLo ^ UlTVJ 

bj)a x^> j| ^LdbVI ^^jle l^)blla dj^j ^Idd Ladj l^_Cj__cu_» 

— 4>oLc 6j(J-uOiJ — 4_IVIj ^ Lodi (Jyl xd ^ ij . jd_(dl CjdjJ 

. JLGd-uVIj JL-uj)fl jJlC _tdVI LoAjI^^. 4_3Ljldo 

Ga-» iLi-d^G LJbLu ^Lcld olddll 6 jG*<g d^-uuj 


. robotic reflexes gUJLujbVI Cj 11 uS aM I j j Lad I oljLil 

bjIa-uGi. jj) is^'s 1 d^ J-ldoj 1 ^dG <d^_^ Lo 4_sl_xd| 

d^jL^JI jlbdl ^_le 1 ^jujjI J_buJIj tia xG>ll sensors 


oljl_bul dh° (Ju-^aldG jld jdjJ ^jbG dd^-b$ t^^jldJI 

^jxudlj ^el/il-i x^>VI ^jjj _oilL 4 _x-<^LGII 4_ieUdj^l 4_ jjJblll 

4jJu (^JL-dVI ^Jld-dl -didI 4 S* xd^J ^Jjjl_uad^fl) d " 

oIjLujVI laduj d bllbS . ( jdjjll ^_S oGjIslII duJ-di 
Sj-buG-a 4-^hjll f-j xdll 4_cuLcuudl 4dju^l Cjl^dJI 4-)j x^> ill 


4dl_<dl IdjLdi ^^le ^Idj .(jdjjdl 4_dGdl 6j_bud) ^_S 

-ddLdl oiG-«^jJI (Jd-a ^Jjjdl_uujJI (^le LAldju^.1 ^1 

jjlj IjbG dd ^ 1 dj_i_u ^j-dijll d^ ^ 3 !I ^GGLd <4_JVI 

4_lal^j ^^jLdll JIj^JI j_a J_aLsidlj <^bGJI ^_jle Sje 

jbd bVi i^wj .^d-ijll _uia £jj) x^l ^JLidv jl GLal 4 jI ^_G 
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4^ju_L 
a tt \ 11 


jjLL 


4 ja!}LL^M jXjJLilj L^jLjIaIj b^bb -0 

lllllll (j'U^LJ ‘ 4 jlAjlL-\. 4 jAjlUj 42 uaj| 

<ulua>l jS cjIa^Lc ^LaLaL ^^^1 jlJL ja 2 y i 4 _ 1 ^L 2 ^j-a 
. 6 i^j jJ^aIH y& 5 jljL_ojVI ^^A ^£_C Sj-sLc. 

£-Aj ‘CSjA Xj lt' u <j-^>UJI ci3>JI ^ 

y^ (J_^l^JI yj 4^>ll I 2-& 6A^2 j_ uj ^£jJ| _ uuJI 4>C 

. ^^-C.J -11 I 2 -A LfcjJULi C_AJ_UJ ^jJI jA-l_dill JjuLj Vj 

<-> v=j; ^1 - eU j j-ajii ol j-A ^j-o — IJ-A Lj^Aj J_Aj 


Ltvj Lua Ll ^j| 


2*\j Lo j\c <L 


i2L 


i^ljjl 


LaUI^S,j LaJaj < LjI^jl^.j <<jlojlo^. Ljt^Al <j!j <6Jj-La_> 

y \a \ — Ij_<Juj Llo ^jJI i^IdJI ~ LjLi-jjj 

. LjIj^.Ij Ljj^.| y^ (j^j^L L^-jls LSjLiu <ji 

(jl dljJj 6j - (JLu2 _ uj i_j _Hal s ^ 

jjAl A3 — 4 n\ ^ y& 4ul_ua2£l ^2 Lo JJa ^A — LlAjJ 

L_utW 1 ^ a^. Ill £uJjLl 1I ^A 2j^C^Lll <JaAj ^-L*2 <j| | JJ_:^ua 

<<LZj£j (Jj —JLJI CjjVI J—ub C5J— 

Jjlc .(jj^JI IaA ^A LaL^-i_ uj (J-Lj <4 -ooIaJI JL^fl _ILuaJ 

y& ^fl 4 julgj^2 (j'- A' ^ ^j-oju jAAj j2^ (j£j_ujjJI Cjj^I IAA 

*Lu*2_uj^I ^j\ a \ V Li JaL&.-Jl — JAlc I LaS — (J^-2. 

SLl^. < A^qlj Jj__S 5_ul jJI ialjjJI o L^Uaj) 

JjlaII I J_A . LlgAj Ljj^J LjLj^J ^>0^2 


^LcoaJI aLIjA < JjIjJI Ljj^a.jJ 6 JjjaJI < A^i^ll <->La_2^_> ^.^Ajl- 




1 ub LT^b^ CS^ L' Jb 


L^jjJaJ <jA^_o 2 j(j) Llo J^a.1 j Ja£. ^A L^_1jj^2 ^IlJI 

^A LjLl^. J.3LJ L^_cLa.^j_<_ul s (jL_ cojJI 

.<jLjuJaJI 


^jA^j _L. ia^Jl ^^*2 ^-S_cuJI 

J \ ^ ^j^Ja t 1 1 ^ 1 C. L^L-ulo ^ujjlijj bi!^) 

JjLcujJI Luj(j <JL^jLaJI J$L^JI < \ i a i< 1 ^A J^LijU 

^LljJj Ia-%. Ll 9 ^ ^-Aj_ LJJj j ^-1 < >u^3i 11 <1 LA-ajJI 

Lc I j| j*_lxJI (^jLuL ^A <juu-< 2 a _II ^jAjJ I_3lILa_o 

ji >1 ^1 ^ -j£jl JA& J^aj JjJI ^ ljJ ^.1 

Aj Lo <JJL*u.u]I <£LiJ 6 j_JuA ^A 

■ • b l w ^ b C5>^' 

- SjlJltxiMJ ^_a.lj-3 - 

Controlting Robots with the Mind. Miguel A. L. Nicoielis and John K. Chapin in Scientific 
American, Vol. 287, No. 4, pages 24-31; October 2002. 

Seeking the Neural Code, Miguel A. L Nicoielis and Sidarta Ribeiro in Scientific American, 
Vol. 295, No. 6 , pages 48-55; December 2006. 

Scientific American, February 2011 


6JjJ-aJI LuJjI^ LljIjL LljjjlC <_)Llo_j ^j^jLcu l_AJAC ^ 1 ' 

.cLsjuJaJI 1 ^\^jJI SjJjlILI <AjAjJI ^aJI^*-11 ^A 

J-ojLaJJ 421 ,\V\ClA _AJI tsS^ _ < - tJLO ^ U1 

jjlj ^^11 <j2a 2 ^_lc oLiojt \ ^LaJI {j _5Lc22 ^I 

CjLS^-oj CjVL-ujIj oIjA <_u j (j>\ wnLojJ-iJ (yd ^AJLO JjJj JjlLI 

^J^dl \j c^ljill lJLiC^V 4aJjL2-c ^L^-s. Ij JKxLLj <-jl 2l xA ^ 

< LlC. <_iL2 6J \A ill 

aaI _Coil j 4 jljjjJI j^LJI 6j_ a M 

.<Ll1a3lJI LLLi (JjLjLc ^a 4^11 

b2Jj_UJLO ^A ^2kLaVI 4 jj _LxuJI U jhdd 6J_L^. 

CjIjJ^U ^jl&jJI LljlL-u^I 4jlLoC 4 I x^ilj_o ^2 a2 <4jaL -aaciu.yi 

<4jl1a*JI oiLa.jJI 6J_A ^LjI I^jlI^I_uj jljAl LAjiul ^^iJI 

4 1 v a i \j J<;juj2 j ^JLlLI Ljjjj JJ_a2 LjIC jVUajLujI (Jjloj CjI^J l 
jAAj La (JS JjJ-2^ ^IjjLauu 4 _LlujjJI dltj 4_ijjJI 6 j-& .4jUi j2GlL! 

liLI-A Ijj-S_ uj _ujAj ^A Jju2 6 j^a!I 6AA y | 4_Luk2 

lAlLI ^3l!I 4jlujJ jJ .S_UJ J-AJ <42l J ^j^fl ^A u-iCjJI J ^b-JL>VI 

Jja ^JLi2jj (jj-<—^-i a2 6> ^2JI4—ujL^JI 

4a jA_2^a 4_hjia 4_La.^ JJiu — 4_ ujAj w j Lidlc ^klc 4 jlo_ i << ^^ 

. JjJjaJI ^JLlII ^A 4aI^jJI 4jlLjJI [^Llj-ul!L ^— jJaLklL 
ji ^jjj-oL ^Lojll ^ LlI 1 jjj^JlII Lj^li ^ji J—a 

JjaJI 4uAiLa J_L^2 ^uJI 42uuuaLaJI 4_ijLH JjAcJI 4Jb| Luj 

J 2 \ ^jl Jjjujl JjlAIujlII ^A Lc Lo^_» 1 \ \\ A s J_A _uluJI 

4^ \ aVi .‘42t_aJ^I y^ 4 \C .\j 4iji_UJ y~c> Ljj^ oJ^ CJ 1 4 julSLj Lo 

4^j_uj y I ^^IjjaLj S‘4jlcLq-^. 4A-ij]a_j ^VAi 4 uAjlA_^. 42i_o JI 

jljA^I y*\ -o"\)_ uj J^A <LlaIj Ij-c| C^a^Juual 6J_A 42t_oJ^I 

4_Aj^la_> j\Q ,\ \ \ LojA J-ual^jJI y *a JaAA ^jjjJl! b_jA _All I 

^jlAlu La_> ^jjjLujl^VI y~o 1 'A>| ( & ^j^AjlII 4jJ jLu 

6jjj) ^Loj^JlLo 2AA^)LJI ^jl ^LlSl£.L _AjI^JaS 4^^J_ij 4_» 

l^-i_uu_J bj)2 JxJ ^Jj)A> II ^.saI^JI JaoLaJl ld^-» 4 _uL_uj2I 

t <JJ)^II ^L^jJI 6JJ& ^A ^a»jj2JI ^LL2 juuj laAA j _ul.ill y& 

JUa.^1 4_>La2L_ul 4 jlL. 4^^5\2_uj c L5C LiiaA uA^»2 V 1 \V\ Ij 

Lr lll 4->j a2111 6J-A jLl^l 4_ua>jA l^J a 2| La | j| 4_ qjIaJI 

■ (( I I 4_Ia^o)) 

y^ & *> 4-uj-A j-ii 


jLft jjjLljl. 


dlb 2 _JLO^. ^j| \\\\ Li I jl 


12-& JbfA ^La^.| Jj s LuJ_ uj ^d JjlaIL ^La22 ^)| 

JL^.1 LaJ-o2ji2 4jA^L k.1 4 _Llujj 4_)Lua_i J^AjlII ^II jaaLaJl 
<L5 2l_uj2^fl b^jlAlc J-JJ-2!k2j 4 jJjLuL 1I b2L^Lc ^Jall JjaIujlII 
iL Ij^jJjJ Li I_OJJ jl-L^.^1 djjJjl J^Aj_tjjj ^jl y\A s J 4 A 

1 Lc ys — 4jlgJ uj 6j(J-uaJij Lt_o — I j|j^2 s I ja-^2 I c- LlC 

^ u‘iA jja LuAjj ^jl Jjl 222 ^jl Ltie. I_ \x ^Id > 


b^> 
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Lo_> LjloI <l^jj La <(£j —^ 

2)1 L.CV> 5j>J^jJI 5 aLLJ1 ^jLJjQ Jlj_cJI LoJjCj S^-VL 

4-iCjij JjI JjJI 2)L_1L dA.Li>j 1 3 \ <ls~i (^jl^iJI 2x9_ 


JCJLJLi ^^jJLa . IfrJUO ^jIuLxjLII ^j\ ,*\ \ ^ _ill ^LLkil 


<IlLU-^x> *>.^ a< nj <*L j4<A\ S j^/il 1 cLV jJI <^.Lx x 

< j^LJI ^a 2x9-*j^“^ j>H i</ n l ^^dLi csLiLa-iJ ^j_o %80 ^a 

^_a . S j,^AlI cjLVjJI ^_a 5 a LLJI ^lj(j 4 J^aj Lo <_j_ uoj 

t jiLJI ^j-o %20 j _cA <_»j^jJI 5a LLJI ^Aii ,J_ >LaJJ 

. 2x9->j^^ ^dLi cLil aGl ^_a LA_ Jj ^_ i-ll1 V i <\\\\ 

v 4iK\Jl pI j_gJL ^1 ^iflVl (j—iji 5— ljj Ijj J^aJJ 

i/GLu^a 2>° JdjJll) <jU 2000 ^1_c Clean Air Task Force 


ja jV-jJI 2)_o ^2 j_tlJI JL_Jill ^_a ^-vaJI ^jLa^-^Ji -L25 a 

CjLloj ^JijJI cl_2h° '_sVVI cl^). a^C CJjd^x-i -La_Gjl 

^j)tail <La-^5jL»JI oI_>L-^V1 ^y& < _aVVI 

^L*JI Lo) . Lji_ ljj sLaj CjL^. _<_uj (jxlajlLII j^I ^ 


^-k. ^LLGlI Jj&|^_JaJI 2)1 VI x^-k-1 5 GLLlA ^j\ 1a ^JLJljlLsJI 

^ J 9- " 

^Jal A ^ — L$_jI j ul 3^1= u^i o' 

. 4 w \ 11 j ^jLcojVI 5 ^ is~> ^_k. 

» * 

CdL^. al^>. ^iJI dljiS—tlJI ^-AJLJ ^jl ^cl\ ( ^a JIj I-o 

. 6jjj^JI cjV-cLLII (jAa \ \ <-oj_ojj-ll JslLjAJI J I_^ 0 LUI 

LS^l l 5 -''L*-1I (jl VI 

^j .5_>jj-i-ll 5 aI kJI ^Ll^I j^ J-t-^ljli ^jJI ^jIjju-Vju 5aLLJI 
<j-tL .s> Xi^VI 5 aLLJI 2010/2 —cill 

jo-^j <LLji> (jxi—AjJI (jJ^.i <ji jjl-s <AP1000 J_clill 


JIaj .CjLjLo_xAlJ 5 LiJj_lIjlo ^jAj^A J< a Vi (^ic ^)Vj J ^)LJ -0 8.3 
( Ll^.jj_^. 5jVj Vogtle ^jj-Ju-o j-cl x o w <>» :<j_lu> 

ja-Cjj_cuj .((5-ijj^jJI 5 jLajJI ^A SjLjJI 6 jLali_ ajj! ^^-k. J-O I 

^k- ^ _»j(^jJI 5 aLLJI (JLojlj _<_uV jjlsJI <>IjVI _<_u 

6 jk <juu_uj (^3-11 jliJI 2h° ^ la a . l^3c ^vjlaIjJs) 

^jlj . 6 J-^.1 j 61 aj <1_Jjm ^A c-U_(-UJLJ jaJ <j| VI JjV-j] (J_iLo 

-La £-Aj jaJ Lil^I ^jj-LvaJ V — JL-JI <a \ \L ^ I ciV ^ m 
U . V-aAjuojlo L^jjwl^. 5^1^-cl ^JlL V dilj ‘0^1 LT^“ 


- djIjjJ-uUJ - 

Nudear Rawer in a Warming World. Lrsbeth Gronlund et al. Union of Concerned Scientists, 
December 2007 Available at www.ucsusa^rg 

The Future of Nudear Rower An Interdisdplinaiy MU Study. Massachusetts Institute of 

Technology,2009. Available at http^A^mit^u^Ldeaipower 

Nuclear Energy Institute: www.neLong 

U5. Nudear Regulatory Commission: www.nrc.gov 

World Nuclear Association: www.world-nudearorg 


Scientific American, June 2011 


(ZjjjUf MLLlJjjjLU/ Cjj/j^J/J^jUSU AiA VJ/^ 9 Z*jj 

tiujlj^.11 -LlAA jl J-ali_cuVI ^Jj)II 2 _jlLj_<_oj <eilj 

La JjVjyJI fj— k. / ^ x Aik llj . L$_> j) /ni l ff&AS ^—jJI 

Cl A A ^ <LJa J^A£. JlIoA . 6J-1-IA. jLLk-c axTi^ \ IjJlj 

c-j^C (J Lo-t-u ^Lj t<ii ^ I 4 \ | 6^-A a^**> s I 4jl) 1*1 ^ I Cxi 

;ukji J J- 2 s- x Jjlj LojlAj . JLal^VI -Ua_s L j^ 1 1 

CjC^> ^/-^.^)JlA-c < 1700 ji.La_i cJIjlA j_o_^.^I jji\ j-y x7i ^jAI^Aj) 
^a Lj) x x m I c>V %i<i I j) $ aV.751 .4ju_<jJI elLi ^_s Jj>Vj) 

<^lj(jJI _II ^j-^j-lL) Ijjlc Lcjlcj .e.1 !j 

JA ^jjjLaA-O-S^ 9.0 43jA 5 \ xAj | 6j-A J)l II 

^ I JjlL) jA^^11a JLxC Llj^Aj Jjuu <aLulo Cuj a A 

jii xi>) — Jj^fl ^Jlj — ^.aJI IcA jjCj . LljjjjAjJI^ JLoxL Jl 

^ Lu ell j dAj .< aLlILI ^_s 5-ollLI ^Lil ^ a^>t 

JL—C ojSjjI 5jVj 2^ ^—a 4Aklil ^—A 

ja 2rJjL-^J.I 2)_° 2)' -L.^JI 2)_ < - a ^- 2 j-°j • ^ 

. J-aaJI 2^- Lo^aLajI da_i li^V 1 \*\Ci 

cjLVjJJ ^^Aj-tjill ^Ll— aiJI ^^-k. cijjmi 4 JjJa JjVjJI 2)| 

^J| 4 ^io jjlC Cid-i dlk-A cl_ ^jI 2)1 ^'CdJ x6-ddil 

j. 

Indian Point (J-juA\ J^La-c 2)p <dlJ j ^J • d_^ 

4aLulc 2> c - V-JLC 50 5 aL_xjlo daju xdlj(J-ijA 5 jljJ_o JLoCu J-aIjJI 
5aLl<L <6j_Vill cLV^JI 2)1^_2>° L^jla _ia_i 


jm Vj . J V-jJ I (^J ^-1 L^-° 4aLulc ^ I 2 h° I 5 jlj 1*1 a a 1 

4_aLl1L 1 ^a ^JIjaII 2 >a (. 5 ! cc^Ji (_ 5 -L- ^Lodc 

La jAi * L^-a-o J-oLajJI 4 -jlAjlS ^k- Vj X5xxAjI S 2 )-A Cd 2 d 

cJd dAA . [ 2 >L_ a_u 4jlK 2h°] E J> jaJLc 4 J^Aj 

2 ya I j-ic 2)1 2008 ^ 1 —c cuj ^.1 (^Jl cl—culjjJI 

— 6 d-oLk cJL L$J| d Vi a s ^ _ill — 6 j \x a^II 4 J~n. 1 I ^_II jiJI 

^ d/i d^-°e 

new jjjc. J—aj ^Jl 5 ^.UJI Lu cjL ja cuL j aJ 

^a 5 a x 1 c5^ 11 dLi_cul] <^1^_.N> <J1 a Lc Ij_a xparadigm 

^A (JjVjjJI clj_JG ^A J i i^k llj LljM(JAjJI^ x_jJ _4_a_cLx 

Li a a^T ^a (jxiL-tVI 2 )| » ^VLLa x q \ a A ij .^ji^iJI cLLmi 
^ a Aj 2 xj ) 4 ^di^ II u.Urvj V 2 )^Jj x 4 JjlcJL_xjlo cVLal^l ^k- ^^aj 

JjL^Ji_ <_xjUj .« 2 )VI ^-Aj jaJ 6 jdl_^ 5!idLx jXjV-i ^ _io A^ 

^)Xl!_<_U I ^k. 'V A^ill 2)1^ 2)' 5AjJdO dlj^_AJjJI 6 d-A (JjLC 

. LaI^ lLaJI (jIj-cLa 4-ic.l aA^ 

J> ^*-ll] < Lf lijljjS ,M> 

V <jl ^Lj 1 itn 1 mV I olc.Lkll oljLn t A 

: x V a A ij .4lil 100 5 \m\\ JjVjJI 2)-° 2 )^^^! 4a.\ a^> 

X^jA^C C^d_II jXJLO-t-£SjJ I Li JIj_call 2)1 » 

<(^d^wiAxxll 2 )LVI J-oLa_» dild £_oIcJJ 
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#tafallat 12/11 27 aiaJU 

iUMHootn 2011 j-lju-ujj /^ 


f^\ 


jUi/ii Ji o j£.‘i\ ji^vi 

<^yJaC £-ujLjJI (J 1 J- 2 JI _3 Zj^A <tLs LzJ) (gjA- jtjA / Uzu 

. jbu! S^y-uC lj Lljj£(j) / <_) ^ ^ / f f 7/^jxi/ LljujuI J 


J-°^b CJ— ^L-^L^I 

<^jJI cJ>JI .c> jdLJIj 

^jJsa 4_a^AjL*_J 

jillll JJ*J1 1 dJb 6 IjJ^J 1_ cajU 


I^JlC 4_>jj^.VI ^ XA£j 4_L^L> oLiiii^ ^j-c 
jaJj .<LaAaAtv jlj£.| 6 jLc 

<4jJIjlL 1I dl_ Ijj 4 111 dlul^ I jl_t 

<jJJ 3 —* cL ^ '— 0 J^ a^J 

^.Lc 6jK.^ I J ddj JdJ . 4 is~i 4_>^ I 

* 

(Jj^ <_j l_s ^JLs < 1545 

<iLs_S JJ-Ji *JA -lJ jj _ 2 JI Jjfc 

100 J _*jlS S4 11^. Jj _4_j| jl 

.R> j aj^JI ^ J iS*> 1 <J <_u 

j j—A ^_lc jj) llo 1 O — jl^. <4— a5v-~v 

imaginary ^ I 1 V 1 ^1 jjjVI ^—<-uVI 

.1 _j jSk^xll 4 jJ| j^>j ^jJI 

THE STRANGEST NUMBERS IN STRING THEORY (*) 
THE IMAGINARY MADE REAL (**) 
<(2007) 8/7 JjjaJI • f^\ >^'(') 

6^ jj o[ u^J—^ o' :74 o^ 

LAjI JJ 1^11 IJ g_» ^iaj| J . jld j^I lalj <_u^f 

<(2011)2/1 JjjaJI <« XII ^ 

.36 (j^s 


<\ 2 jjjj& J> - <j^ .c J> 

ll^.V Cj \\ 1 jl J£-I jxl_UuJ JjVI JoJjlII 

dJjjj . 4, \1 aC CjLoI JjHa-uI <J ^Lj 

■U a <1 0 ^Jl 

jlj_cVl ^ItxJ - jl J__cVl ^-tiJ 

— 4—«_<jj dll ^IjlaLlj 

real 4 -lLl^JI j I j_I 

jlj£.VI £_4_ ac .numbers 

(j-°j <line I H ^ _ Juj 4^lAj1^JI 

4^lAjlLjsJI jlj_C^fl 4-Cj)J[_$ _^J 

6 J-A <_ via 1_\ \\ a \ . J_S_J1 6 Jjl^j 

^ :J^AjlS <1_^ ji^C £. 6j X a!1 

4_ilc 4 __Ll^J , cl)^ ^ 9 4 1 1 ,N 

.Ij^l J 1 j <a I _ V_Nf_ <_ < 1 U>*4 4 

dlul^ J_<ij£. ^jxUilAJl _sJI JjlS 

.6JjI _call 6 Jjl^.jJI 4jlSjuL^JI jlj_C^l 

Jj^ 4 —^Ll ^ij 

_o Jjj-ll J_^ ^jj _^j-aU 

(JA 4_iJjJ Ij-(-<j-aljj Jj <(J^_dull 6JA*_il 

. I J 1^3M | JjLdJLO ^JA T^AJJ_CU 

-lj ^_3 LJLJ^jL1I jJ_ 2 JI jA.j| Ij_ 

t^jA 4_ij_cull 4.-J_cu^fl ^ 


^JuU^iJA la \^^S. lj_(_OjJ LlLIjaL 

oLlLoJLj Ic^jlLo J_xJL lj| Jjj . jl J_ cii 

(jilj .4 A <Allj eJj *A>llj 

^llAi ^j| (jj _oIslj aA>LjJ1 

<A^Jj VI \a 4_<_ujjll ^IjlaLlj (^jJI 

^ja (^j^-l ^iaj dJll^_a .6j : y^ jiiaj <^j ^j-c 

.^L^AiJlj 4_ujjjg 11 4 -a^-U jl J£:VI 

^jA ujlII dilj JjljJI U_JJ— c. I -aj 

cjLjLUll cxil^ .octonions oL-uLiitl 

^ ** 9- ' 

L^l_LAJLJ^I SlA I^JlJ^ VL^I CJ-LolAI 


0) jUi, yvi o\ J-?- ‘ 1843 ^L-c 

4.1 dll I jjl*Jl ^Ll j string theory 
. 4-a.VjlA J-o 4 jlc_A| CjI J CjIajLoJlII ^1 4 \ a A 111 
(Jjloj jIjjVI 4jijili dlul^ I j) < ll~vj 
jaii^I wii oLjloill < L^jl^_a-£S V n a~\ 
.4-»jJ jLs-jVI JJ£. dllj-AU 

(**)^Li^J| £UU-£> ^iVJ) 

£\j aA^^-q Jji oI _uUiil d_ 

Ul^V ^a< 11 4jl^jJI pi 1 aA>L>jJ 1 ^_a 

1 ^d 1 . d. d 1 \ ^ ^ a 1 1 ^ 11 


LkL> 


^Laj jlj£.| ^U=»j <octonions oLuljCiXI j^yi cjVL^JI dLt <yu 

a \ \U*\ 4 * , A ' J_^.jj < 1 840 ^.Lc j_ad JjjjdjLu_2sL j^jJI 6J^lal jdJ. jl_*_WI 

. Laic. 150 ^ < Ah ft Jjl_j ^.LoJlAIj <G^J 

<jJljj| (> _d £ ' ^ji > cjL-dLdll ^jL> (jj-dlixAljjJI 

:Jla <particlephysics olm mi^II _a lojjalo ol a->1 

.string theory supersymmetry ^jtUI ^LuJI 


ILLajl dltlA <((<UAjkAaJI)) jlj£.^l a. I \ _i_o) ^ \c. 1 \ a jllc .1 jl 

^jlII <b JAC. jl J—cl 6 La <_ull LitSj^-Jj| ‘ L^.i^it (j-&J < jl JC .^1 —a.I 

■M)d j4=JI 

\ V Ld I jAC . jL*_»^l SjjAJLa jl JC. j aU\ f. Li-gj 1 1 <A>I 1 '<<4 a > 


A^L. 


4 a , ,.allj ,_ <j «Asll^ ^_aaJI :ln.uL-tW 1 CjLlLcJlJI a.U\II 

.<L<-<aLa. JjVLa. ^.xA> 
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t, -a b A ^ A 
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& , ^ 



«f / ' Ok? 

^ (q) slIn ^ 5,(1 


-MS?) 


= * 1 -°^. (H 

- K\ - 1 


| (• ox. =t-t-*N , ^ — S. -- ^0 tr 

^ JpjLUN / Y \ ~ 

^ ? „ , ,- 

y^Mxy* *W*< 



uj—^j j-S^jlSj .<L-Laj^SJI £)l—iULLU j^jK'm <« 
. ijj.(.u Lujy! eLijj&JI JjLuh 






John Huerta 

CjL^usLjjJ!^ a!jjJX* dJ 4 ja fjblJaSJLxu <tijj jj$> 

jjJLLH jJJUuJ! ijuj-Lxjf Jjj± Lujy±JLS 

supersymmetry 


['r"A 

<^” 2 .+ \ 0 > ' Z.-~i~ C-\=> 


O' 


>vi jy . cl J I d3-G_> ^6j_CUJ J I ) 4-JLOJ 
^-3 CJIJ aAII Lai . b jl Ji 3 g \ jf} 

^^-Sj J I JJ-GJ ^_a JJ-e 

4_La-OlJj .^ddS-ll ^^jLcail J-SJ-i d^G.1 j ^j| 

(£jpi _<_ull i ^_s c-jj a A11 <5_u^LL 

1 ^ 1 LlJJ-aJg lj| <lj-J . IjjJ £-Jj 

SjjJ i 3 is~>\ Anil j_idl LlLs aAA-L)- 0 

<Laj ^ _II ^iLLjVI <_L141 <i_Ll£ 


4jl1gJl 1I _A 4-G_codllJ .—1 Jj_jJI 

^_A5L ^ _mV) L <c_jjaAII 4_>_t ii\X II 

jG^ IL j| ( JjJ-GjJI Jj J \ 1 3~\ 11 

.^xi^LsJsl fcLbVI ^ o^JJ j (SJ^i 


jl de^fL 4 LaC a \ La £_jlg^. < Lmjlls 

.5_»JAxJI jlde^L <1_ LqlC ^ <UAjl1-J1 


A- -CuJ jJI _(_ul Jij-G^fl jV.L,*,G,3 < JjldJLj 

— dllj gJjlj <^lljjt^> — J_ usAlSI 

' ** ^ 

cVjLlII <j-° JjjJsI ilal_ <_oj llj^f 

Lu <Jjli-G <_jJA3l!I jlwic^l jG.lj^Jl_<_uL 

I jl • < '_iAiArJI jlyl£^l ^c_G_ctjj 


4ju_u JjlA CjLlLoA^ — 4-g _t ii'h 11^ >_ iS*> II 

^ L f j£^j /j ibyt (jji —coil 

. [29 

I Aafs dlljjV wi^-GJ (^^-Ij 

L..CJ <<b_ a_uJulA CjLlLgJL^ oLlLgJlII dill 

^G^t. .<1_ ALajl^JI jl je^fl ^s 

-L-AJI —-LlA.-v jje ^1 j-j—L jl 

LgI .jl_cajJI jl 0/-^! 


-AiArsJ 


L5“ 

<-G-cLLlI J I >t .LT^J-G jje I ^JJ aA II 

. ^ q ^ I I L'AI I Ig \ ^| j j_gj ^j-3 <jJe 
JJ-G_i 2 ^_S 1_JJ A^ IL <JIAil JjULCU 

1 £a AA^- ^5 _ 2 J-gLlj -L _AJI I j-A 

4-3 L.u.11 ^js*i i \ 13*n <L±A\ 2 ^yk 4 -g_ki 3II 

.«Lile djli^ Lae Aaa>° L 11 ^_ua^. Aa 1 
.JLxAJI (^.Jajl. 3 -1 ^_3 CJIJ A AII Lai 


<JU 




ajl3> 


.VI , G - iL_i 


ij^V 1 l3" 


ej 


dJ I 

^ + /?/ (jSic. j j_ 


—3L_i iadi^JI jldeVI 

^1 ^g^ 3 .4jlsL-o| 


<L>3\II 6dA £cjA^J (SS* _ cu ^ > ^ ^5^ 4Lidj JwG 


^Je l \ aALjJI ^)L_u fdllj 
J^iaJI l^llkilj <^__iljjl^> L ykk 
— complex numbers 3-jdixJI jlde^U 
<a+ bi —tlJI A> dldel 

^1JJ—c bj a 

\g»1 s <dA$j | .R- J> ^.Li 1806 ^_11^^- 

a^) 1 <jJ3a II jl deVI 4-LLJI 1j-ALlll 

l 3 A^> ^ t 3 \\ . ^^1_LJjlLI ^_le -LI_Ull 

IdA _<_oll 2)-° <Ln 5+ bi JdsJI 

^dG Llljj 5 JdS-ILs :.L_i (_ajU j-g| 

aAA 0 -^ jL-ajuJI 4-^^. {ja 4LnJI d*-» 

^Je^fl Udxj b LJdJ aa^- 

• Jn_u^fl ji 


C5 4 * (ji O— 


_^J-il 4kn< ^dde jj_e 

ddl .jG.LV) ^ _II 1ji.d3j <j_A^jl> 

oLlLlsJI ^1 jLuJI ^Jul \ i Lis ^c_<-Lj| 
jlde^fl jG.1 d^j> a_uI die jG.^dl ^ ill 


‘CAJ! ‘t- 


jl_ OgC — 4_>J3a II 
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4-u.u LujV 1 Cl)if jLall dli) CJ-)H 1 ^ \ a Qa \ \ \ 

9 

dllj jLe l^Lejlloul Le£ LeLej ‘.k,j,i(j^ 


j-jIL (^j jdLe *1^1 ^j «.2*\dl 
^ lc CjifjLaJJ £>1 a dud ^SL-ulLj 
£_c j .Brougham ^1 j ou^ j \c 

H . 9 

Cl-u ^jVI O d JJ oifjl—all 61 a (jl 


dlllA o \>.As j_d graffiti oL-uljJ^ 

t cl < m I | JjlIIj 4 I 
^jl d^C j J_L) J—i 

l_Lu* 2 >jJ jLa_)^fl ^cL)j <4_ (-IlS 

^jd < jLa_)^fl ^J)L2 ^L-1 lS ^_a jG3 CjIjjJu 
^G jl JC^I G^LjlS . ^C, \^w A^) 11 a 
l^ljjl (jiaj lllj <( jlj^JI >_ a < o j 

Sjlla Jjl_d UGI IGj^ is*Ts (jl j_ cujlj 

| ^ Lid Sj/) ILJI <L^.Jj> ^Gro-a . Sj/) LLa 


^-ou A) l^if I ^ I C 1 aC^-c Le_) I J dG^^ 

JGa_a ^-jlLG _<_u I Jj < il^ : iGj^. _ ^jGj 

jxLu 4 j I £_o ((. j 1 a a^» 


J-^ 4_ool)J 4 -c-ou^ ^lll i_aJ{| II 2)1 dJl 24 

. jjj I < ' | >J ^J \ ^ \ ! I « A 

JI JlC I ^ UaJ dx ^ 44 <^j(j) ) 1 a A> 

^“^JsJlj ^ a^II 4jlS 4j^-c_) jLa_)VI _3iL) 

4_o__calll dul^j 4 a < ,.qII^ t _^ <Allj) 


^lll jljcVI ^lt~G_a :ci)l_liaaJI (_j a a^> 1 

4 A i <l3 j-LC^ ,^_C J_) 4 jlS ^_o<d J 

jLldl ^_id .division algebra 

G^l a aALj 1958 ^Ic. 


' 45 ^- ilo 4 jlS^jlo dl^ 4 _La 1 o 4 \Tt 

^ 1 J Jjl_» I J 4 _ 0 _da j_L 2 k. 11 J-» 

IJ jl ^4 jlAjlL-^>JI jl J£.VI Ja_Li-lJlj J-Aj) 


Ijjjljj CiLuL\"U ( l jli 2^. *^ jlj \jf$\ 2_i^laj •'< '4< I j| 
.jbul 10 j^5Li jl I jU, ^ x axJI «„tUrfJL> 


iajl^JI jl <the pitch dlj_o 

^J| ^IjL-vj j _i lo£ .^la^l idJI ^_c 

^jljjjjJL <4 d.llLI ol^JI _ij_<-d 

. 6 jL _call (JjlG Lo^ < Ljuloj jl b>—« 

:^jlj(jjJI wA ^^Jl ^lld < lj_i^.1 j 

^-jIjJI JwlaJI Ll .SjJiUsJI ^^.Ld. 4 jjll 
ajxjdu-uJLS 4 jJI 4 ^.fi-y-> (^lll 
. l ^jlLgJI j I JjJ-ojLII 


GLl^. 4 d_i <^jJ_llo_A> ^_i-luc| Isj 

jjjjlII I4J jj cjIcLsjJsLs Laj j _dc 


jla ^.^jJI I _cl .Cj I^julLuJI ^j-c 

Ja_01)1) oLajokdl dllj CjI _icL)j-ll 

< vectors Ca ifsia) ^j .A j : L^jLc^_ac ^ Id I 

^ Cl) 1 dC.L> J-C I _ AjLljlcI Jj A \ ^_ dl 

jjaJI d)l) a/+ Z?/'+ c^t^UJI _dl 

(JI^j Vj . _ ju-GJL j _d J_A Jj^l 

HAMILTON’S ALCHEMY (*) 
geometric meaning p) 
algebra (r) 


4jljj 1 lj jl ^4_)J^a II j|j£.VI j-Aj) T)_s Jjlj 
d)l <dj(jGlc_A> U^J - 4 jljLcj jl 
.6 Lade 4jLaJJI jJlxj 

id 4 _uiVn < ( j3JiLo-A> jd J_ aJ 

4dijj <l_Sj_) jjuojd 1^ • 1843/12/16 

^Jl L^ijlo 4 n^lll si_dll olLads 

duj^l 4_cid ^Lcd.) j(jo-ld 
Sjia 4 JLu ClJ^d^ 4_)lJj_)ifI 4,dill 

Gilj ^ _a Ldc-c Lx^i) if I_ ojj :Sj_G 

CjI J-)J—GJIj CjI fijjjJI k_a 0 ^ 3 j jl_a_)I 

.j_iC. if jlj _ cl 4_Sill) d>l _ oddllj 

I jJj-c j_)lj jj _c ^Jl d.L^j G_la 

du-o_ou jLa_)^f I 4 )cLj 4_Cj>ci^-c dill) 

J*\ ltd I IdG quaternions Calj-xLji j-a 
^_a k,j, i jl jcVI d^ <a + bi+ cj+ dk 
.-1 J 4_aildc 4 \a \ajj jj 4l)ilj 
d^ju-L)) idilj da_) < c j3lLc-A> _G*\ dj 
4 juluoJl!I SjI jJI ^jG d)dll dilj ^.aj JjIlC 
^lll oljlj—dl ^jlj odala^l jl J \\ V\ 11 


jcjud jLa_)^fl ^jLjuJI j) J_cVI 

I jLc_a <4jLaLdl 4 t A , SjjG ^jdLocjidJ 

a a a <.^Jj l_AjLa_)l jl jel ^j£. 

11 a id_<_u_) 1 c)ca3 ^jl (j^_G j_la 

j^lc S J-C jAj_a . Jjd_one j_c I (J_id I 

j_ou ^jilj_)l ddolLj jaJLc »_a_dd 

<Jda (jiflj . jLa_)^fl Sjjudl jl jcVI jdG 
dJjJj L)| J.) c^^-ejJI ^j-e ^j-doe Ja_)j 

. ^dJI dlL) 1 ^ 5^ h G ^j| 2>da-) ^aJI 6 jlll 


( * ^ ^ pLuvi\ 

^jLloILjJI o_a_d^l <1835 jxlc ^_a 

30 6j-eCj <<(j(J_31 a a .R .W> ^_iLjdlj 

jl JC^fl £_e (J^LajJI _^-cj l_1)^ <4j _ou 

jl jel 0 L- 4 LS jl pairs ^1 jjtS 4..jjaa II 

4_)lo^ ^lc c ^jGLdL^Jl ^jJ Isj . 

^11 <? + bi —dl ^^ic 4jjlaJI jl jcVI 

I ^ 1 lit I <^j(J)) 1A A> < < Jjl\^ l> 4 A AC 

Jji^-e a+ bl JJaJI jLlcI QjijJL^-e Lgi 
— ^Lajd ^1 JJC L^_) <_ <3*\ \ 4,^ 1^ 4l_) 

.(^/>) ille 


^-e-%. 1 ^ j_ejJI llA j _ouu) JJj 

^ a^s. ^_a 5 L) — 4 _)jlaJ| jljcVI _Lj 

^_a 4_LUlll GdJI jlj_c^fI jl 

Lodi ^31 JJ <^ 1 ^—lle_A> (jdj .^jjJI 

4 _e_ona j o-Jj-ud ^t_e_on) 4 jl^Lo 1 ) Jcl^L) 

4 jl 4 ilald) _ouu 4 _) jaa II jl J_c^fl 

^£jJI Jj-edl 


(9 


MS 


4J) ^1^ 

• <JjSj|> <ld^l 


^ Ud | | d <2x3)31 ^ a> jd_) I 2) 1 j*-) j 
^ 1 d) ^lll 4_)jlaJI jlj_C,^U ^^Judl 

olj) )*<) 6 JC Jill. Jjd <^_ouJ jlA ^3a a \ 

oLGiLllG ( j^Ll j_oujl ( jllGl 

^_a il_jLe-e I jjj ^jj_) j_i triplet 

J^ a j-Aj < jLa_)*2l did) 4_ ouJjl^JI 

4jdI ^1 Sj-e (d^ jla .4JU Lilkl 
Jjld jic ...^ 1 \ is*i :iL)La 

<(dJl JjI) jjdt_odl dJ^^.1 jl_Icl j^hdl 

< 1 \ a< i^» ;(Jl^-<d 1 I 1 a (l xAi) I ci)-) l^$ 

((SCJ did I o-Jj-od 2)1 2>^ j-^ <dlu I L) 
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^iLiLdl j^AiuiiL) pIU 


^SjJJLXA jbul pLxusLiJ 

- 4-ulj^^l CjLlLjlII J Sjjjadl OV -^4^l&l*d 4-ul 4 -uj jbXI ^ 

iLdlad | j 3. ..Vtfl ii j ll JsujJI I jd jLoj p \'i'\i tit, I Jiu-ulj L5 iti jjab dLijob 

jIxj^I 4_uLaj 4jlL JjL_uxj JoJ oLuLaUsI ^ ^Ijld—ml jjbiLu-bljjJI £LLu_ujI dJUj .4-ldla 

jldfcV) uLti ^gifc <b^ joJ) Ql iU* I) ^abu v.4iS aldjl JK < n^fI jflKij .1 (j 1 iVi u *1 r^n 

.(jLsuVI a^QiJI) 4 ulbJI jljtVI aaSaSrJI 


liA.iA^JI jlo^VI 

£A^J| 


UlcuUI 

2+2 = 1 
0 


.-••(.-• . 

0 


joulia ^LSu idcuiJI 
^ '^"'' "t I ^ic is Lilli 
.<^jjaJI 



A A ,,. a I 1 

2 4- (2 i) = 1 


ojddl 

x (2/) = -2 


’\ 


XT 


•* 


jjaJI L y%li"> iLao-uiJI 
LaS bLu ^jiadl 
jl Jt^l ^ JloJI jA 
.ibibi^JI 
Lbul jjjj / ^ic idcuiJI 
slobb ^jIaJI jjaJI 
jLviuu 4 xLujJI ojlic 

.a^jj 90 



0 + 2 = 2 

-4 -2 0 +2 +4 



^ <<Tu <it,l jjdi o ijj-UI ^ 
^jLaJI jab ^jjaJI 
.Cub JuIaj 


dQ t jU 1 1 4 1 1 

LL& (jSLJ <1 (] i <i^ i 

.jLulJI j^ab JI JfcV I 


Cd^ 1 


. #.•••■.« 

-4 -2 0 +2 +4 


^ 2-^JI jl 

jljfc^l puiloxa 

d \ 1 a r 

Soljl iS ^i :<Ua.Lma 
Cr^jJI J=b JJ£- J£ 
.4.4 uA'i (_^jil jl jiLL» 


« 11 


- (2 + /) = -2 + 0/ + (2 + /) = 2 + 2/ 


i—# i 


rM-2/ 

f +/ 


I~*t t -v ' J J ' 1 < J. Al l 

ULli :3 jl 1LI 1j-u 
jljt^l Jba- jA luS 

i<j. A1 1 a 2 tS «3-v I I 

.^jIaJI jjaJI jjuj 

dJj ^k. SabJj 

jjJj ojdaJli 

■ ij lb. ^juKc. 2 US tII 

90 jl jiwu atbaJI 

■^Jj 


Ujlfc iJILbj 

a^jit (jijti 

(JMbuVI abij 

j|ji^» jl^uJI ^Jl 
^joJI jl ji^u Jiuj^l 


-2 -1 > +1 +2 
• -/ 

•- 2 / 


^jixJI j|j£^J 
^j^JI : jUuSju 
jj^s-LI j^l^b jJI 
0, -b ^ Jt ‘c^^ 1 

^ 24? ( /d >j) 

(jojit j-uji- 

jy^fl jjaJI 

jl jduu (j^auJI j^au 
tJ> -ia.i^JI £joJI 
jlJi^j ^yi 
I 


:l^JLjlio ^_lc. J^LaL^J Cj Ll£-L i jl I 

CjLIjjJ JjlolJ <(_ll_S_2 <^jj1slJ 1_jJ j (yi 

^_S j^JslIj cjij-cuLiJI ^_a jLlj^I Vl^ 
dlllA 1 i Tj _ 

«bSj-a ^ ^>.i 11 ^UslJ <<^1 Id 

. JjJjLi <JL*J jAJAJJJ dljJ^-O 4 -aj 1 q 

( * } l^J J ^ V OLlLl^J 

JAS CjL ajaLuJI 6JJ& (j~c a£jJI ^j-I-Cj 

Ijl kjj <-U \ a^IL <Jjloj Lo£. <J^I_CUJLJ 

<jLi -lj ^JULJjjiJI jdcJI Ll4^£. ^j| JU(l 

<JJUlJjjL 1I jj J_2aJI 6 j-A J-AJ .1 <j£j!_CUJ 

LjmjJAaj J_Aj S 1_-4--^. 6Jj_2a.J_o -lJ 

Lo^ -1 J < \X \ ijU jj w jl^jLil <L^I j_o 

SLJ ‘ < \ 

^JjlS Ty^ ‘^jL < 1 i x 6d-^ Cul^ 
Jjjllo.A (jjd x^>J <^jtt\ >j!^ .J> LS^bil 
l^JLJLC_Al J [Jj^M 4 cl3L^L^J1 <L^.J-LI 
Lo-C < jJL^uJ 1 ^_a ^Jj-X-OlS CjI j 

^ij iidixJI jld^VI jidj < c jjILlA> 
^JLJI ^JjJI J . Lfc j2l£- JjlS CjLjiijJI 

^ 4jj-^. <jltvJjIjJ1 A _jJj_2uJ 6j_ luLlo 

,1843 


I 4 J 1 X < lj <^jJ i 1 A &> cl 

ddJ . <1 _C. I d-i I L^JlS c_S_uCSlJ <^jjj_ 4 _Jj^> 

^JULi ^Ll 4 _S_<_UJ d-*-J < c jjjAjj^> <jU.| 

JIjV)) IcJLx^l 4 j$Jj , 6 j 2 ljJI (^ 5 -^ 

Cj_x-xjllLs . jl^cj ^UslIII ^_a j-ol dlL-A 

J^. <^^|j <_jjj ^Vl 1 

QLlLiVlII f.1_did I I_jkJLJjJ2a. (^d-o 

jJ^j UdJjJp < \\f \j < imaginaries 

i-s. i ^jl)) Jl_i_u_i ((. <dJ Ida. 

<Li_i_Ad Cit^-iJL^. 4 r, 1 \ ^ /jj^laLiILcoj 

((SdciJI Id-A die jjjiLajjLi 

< ( jctljJ$> dlJj dls <jdldjl£> JjLd Lo^j 

^JL^. 5 jlsI^ 6 dl LljL^. <jVL* _dll 


1843 / 12/26 ^J .4 xx.Vn jLdJI 




U_x^lj </jj_lio_&> ^J| d_id-2a. cJ_J^ 

6 lo_(—U dlxj^fl ^lL2i d-id2a. dlddl J U; 
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w OL»lj^dJI jZJia 


41±Xju £>j l5 _J 54 -laAI 4_1 oLjSJI I j—A 4_ai ij j__sjj ^j_JI lu nijULi 
<>j->jj ^ <LlI ol—lSJI ulal j_bdl Gu-aJI (jua_i it .5j--vIVI 

4_i_L3li ^ * . il"\<l l j_j jj <L5 iL-uJI Gu^JI ^ ^ Ql -vai/Nl I 4—j ^ U*ia 

■ oQSLU ^-41 aJI j^axJI 


L5 -Lfc OjJ'—^ <-*-u1 4l dfcVI oj-G i 4_ol_sJI 4_ILaJ| 

Jla jL-xjVI lIIxJI jI j-fcVI ja-iaa L-al .2 x 3 = 3 x 2 :JL-1U J. i i,.<«i 

^lil <CjLl£.LjjJU j-lIxU .4-laAV1 ^JLi uiiijUli oLuLalXIj CjI lC-LjjXI 

(olaSJI Jla <ln i ft Lajlf. . jbul 4 _uMj 4-lLa. Olalj^jJI i.4ur*j 


^tJUi ijVI jLxjVI 5JJ^L-oO 


d_) I a { J • Cj 111 . a > 1 1 J— 


(J-s 

jlby /dL-uAia dJJj ^j-o J^Gj 

|_<_Gj <LAa\j L L£ N . |^ < / C / I I A , 1 tf\ 

J-AI_2uj dll J JJLj 0-JL^=i| t_\AC ^Ac 

^-jj 6jjl jG <(^iLJI l_s^I _sJI 4^.3*.^ 

La£) 4-cl_coll ^jjlAc £>L^Gl _3 SjJJ 

uVlj • L>— 0 -Gu jJ 

_t il^C ‘_ AAJjHA jGJllJI (2/_ JUlLoJlIIj 

ia^ilju-ijLS . 4 jlLsI jG <6jjJ £-Jj X$l ^J^l 

<4_3 \'\ a 4_ uL^jJI 4_ulxGjJI ^1 

I \ I JJkj <u *\p-lL> (jlauj 4 Gill 
4 11 Aui-iA <~< < <« \1 t ~ < Lj I , sJ 1 

THE PROBLEM WITH ROTATIONS (*) 
jL^VI ^ <]_ ljAjlu _Gl octaves ,^1*^ (^) 




<diLoj 


^ LT'Gii 


LGjI 4J < quaternions oUb^l 
CjIGLojAI (jGjLxjlJ ^ ^ o 1c. (w .n a <i 

^jJI 4juI _c<i^kII _j|jUI _ xj j-o 

. I ^ Ar_ lAal \ 

. La J_^. ^J| 4jUd>A. CjLlcLij-II dlul^ jAJ 
4_oj ^jjjJlLs <4jlLlA.-%. I jl J£-1 xs^ 's La JjlX_3 
<C-JJ i AII 4jlLoC (—v \~SjJ> ^_S 4 K .Jjlo 

UJj-GJI 4gio£. ^jl (^1 f2x3 = 3x2 

^jlLuuj .commutative a_LL>j-u 
Cu <M I CjLlcIjjJJ 2>^J -4->-^3» II jldc^l 
^1 ^1 L-ujjls . noncommutative 3-ilu.u 

. I ^ » a i i >**n 1 1 4 tl 

t 3 ,CjLlcLsjAI ^ ^_a ujjui^jJIj 

i jLs-S^I ^—j^Ij pi- cGl3 ^_3 CjI— jlJjJ 

Cii^J Cj I—jljjjJI dl—t uj— ujlJlj 


UL 4gk jJl^j ^octaves ( ' ) CjL-uLajJI 
c j^Gj dllj £_aj .octonions oL-uLaj^ 

<Cji^l |A _ ojl^I 6^)IjI _a <^jxl3jj!^> 

/>c 2 j->,.VvJL <(J^jlLcu&> JCj As j . jiA_sl_» 

L1UI d n 11 ^_a uLaj 

j-tlu 3 jL <4_iALlj-»XI 

<^jjlia_£fc> ^jl j_i£. .dllA jI 4_uLu-GLjJI 

jlcl 1845 ^.Ic j <dllj (Jjl^.Gl» j-aJ_cul 

t_ sl ni ^1 1 ^ .A> ejj_^ s _9-l*l cjl * Vi 11 

j_ujljJI jL dllj-i (j^ls-LS ^iGLalll 

LiLu^l ^jJXjlll! ujJ _call Id^Jj .<^jjGjj!S> 

.<^_L^> jldcU oLuLaiill 

SoLul GlII <(jjlla_£&> (J-a_i jaJ I jli 

^j_lc LaLaJ 1 \\ \o (jl^ As.3 < J^.1 j « ^ \ a i 1 1 

j <4 ju-oG _Jill <3l \a ^_3 Cv^ Jl 
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Ij-A eJ_ LJJL ^‘J . J 11 cJjljK \l 1 J_Aj 

l IS~* \ 1 Jlaj dl_lsj^-11 ddidil 

uycitt ijjljLS-U <JLXuaJl ^Aj . 

_II aj) 11 dl jl A_s VI 

-LlAJ < Ls-ajJ ^^JljGjJlAII s 

^olj \ \u tl -<_U-j) jld£.^l d^-lj 

dlljj^J jll d£j^JI c 3x^>j (spinors 

jl J£-VI _a J^.1 ja-aiJ . 6 jl LI 

d£c <a,x^>j (vectors 

IjJjI Idjj . S^aII dl—i^xjll 

^A~y'\ ^j| 1 \ \\ X 3 <d'_ Ijjj^JI dV_ cIaj 

^jj| ^.UUll (jl £._aj .^j-da-alll (J_sJ_A 

( LJL^ dA ^j^l d-sLiJ d_ad^G luj 

d \ \ I ! ^jl) | j >f d I 

SYMMETRY AND STRINGS (*) 
.olilij :jl p) 

47 tLzJiusJI tLxL’ill 

31 


. d_sl^c j I dL 




l^A dl_!j _dj 

£_<-OlJxj V I_£_W Li-ouil <d_\l Q n 

<j| I*_ j 1_tii^.II ^A cJijJLa j_^J <jJ_ ^La! 

associative law ^ *jn Vi Jl jjAlaJI 




pjLu jj M-theory M . jbuVI d_dLu uLaLu^ jjljJI <LjLxV 1 jdjVI j* <jG^fl <Gjicu 

Lsj^jj dLALVdll 4 _uUlLII jLxjVI jIajVI a Jj& .jbuVI LaLx^xl jlauVI d_uLHII d_u-acVI 

. Ijjlj 11 jl 10 oiKu uLjialll ajjfi ^jJI iah-hJI ^k. LJja jOj3_> 


d_ j I a c ^1 <V _ :(xy)z= x(yz) 

> * (3 — 2) — 1 ^jlC ^yj^xll 

A \l aC. 111! I \\'\\ I j . 3 — (2 — 1) (j_C 

dllj^ ^j-a^fl Jbl <JL*JLOJXJ C-JJ a AII 

<(^yi ajIA xJ ijJI _laJt-a ^_II _caiJL) 

jJlC dl \1 aXj ^.1_lsJI Ijjll£.l ja^3l £_a 

£_a d \9 \ ^llLa CjI _Aj^jJLs .<jlLj_u 

d \ I \ \ \ \ \C 1 ^ \ I 

tjjfc j-b dLJj 2)-a 

<^j(jjLLaJfc> oLuLouSlII 2>° &wd>LsJI 

CjLljI a\1\ dul^ J A3 . A 1 ^>\j fd 

d \cA \AX 1 11 A iiij\^,IL> Iajljj LULljjI <IaJLJj-a 

> d < ^jl5LaVL> (jl^J <jl-3LJ^I d-uLajJI^ 

jL*_J^I 6J_A _ juj ^_3 Cj I—iljjJI 

dUj . dUUlil cjij-t-i jxIdkju-uL 

cL ^= a ^J (S3 -^ 2>a ( jjr^ ‘ fd 


(JI 2 U 1 _<_u ^LjJlaII d\j|^3 ^jLj <J_jLaJI SjisJI 

SjLLI d>\-j LlljL j _! j \jJu 

J-ALJjlj dial .^ja!I dlAij^x j_JLa^.j 

(j-a Vjj ^JlII 2>ij_a J^iix c J-a 

(JS ^j^Iaj <^/-ajJlj jL-ujJI (j^-J JjLlI ^jl 

q i & X 11 j <6jLa 6^3 

^jl^j l v^>. i^> jAill j _laLjuJI |jU 

si^l j^sJI I AA I_A^. > kis~i s 

. IjljJ la LaLaj £j> mirror universe 

(S^ (S^l f-1 J_aj 

jtlldl ^La ^xCJj ^jxij_aJ_a Jj^G 

jlixl JLocx djl J (JJ^j d^jJalll ^jLs <^UJI 
(Ja^. La-a (A _ su\J dil_xt-^Lj _!| ^Jl 

^jjiaG (j\ _uLjjla!) ^j-a J_>JaJI 

.<AaA-x JAaJI jklUJI o' 
<dAjArx d3l ^ _Iaj Ij-al dll_lA VI 

(2011) 12/11 ?#&\ 


jIIUjI c ^h° A> V O^J — 
d 3 A^a ij — dlAdaJI dl^^JI ^ LjjJlS jxJAj 

^da dlljjV — jl_JJ^fl d_j^llj d_L-^lix 

jxJLsJI ^_3 dlGLallil 6dJ>li 


.^^AiAaJ 


<al I d I_UsLaj j d 1 \ \a \ <. 


J ^ 

< ( j l ^J^12l1!I ( jJ uL^JaII j__cIl3l!I 

dJLa^xJI dJeJL j_st^lals 
dljjl <dilj dduj) .supersymmetry y^Ai 
^ Ljl2x 3 jl- JjVI ijjllj (jl -IzxLJI 

o^ (s ^ (•i3^ L ^ 1 j—tLidl 
<d_)u_ol_cuVl djlj^ji_uxa^j^l ^A ^^31 

(JSJj .djumlsJI (S3&3 6jUI (j^-» I jla Ljlj s 

"d ((Jjj—JS^JVI (Ji-a) 6jLa ^SJ —^ 
Jla) 6^3 <-SJ^ J^J ' Sj2 J-^-J dLj-1 

dJ (d Alii a^^JI 6 jaJI J-aL^. < ( j ( jjja1I 

.jxljj 6jLa 

^_l£. L-Gls| _Lxjls J^jIaII j _tlUJIJ 

















































* * 
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LljjJ £j Lojljt-O jJJlUI L-llC / 


J^O cr*^ 1 £zL> Ml f+s ijlc. 
. Lfij.iLlagjjljJ^ zj/jLc.j ^Ld! 


<^U ,N> 


^-COiJ <(JjlAJ 1 j-»-OJj ^UlII C_ 2 j-<oa ^.11 (jIul.AiWllj <L*Jl 2 jJ 1 (jlo^lC .^1 Jyd 

^^lll 6 A-& L&jjJoj . -uul tnC 1 Jxkl J U^_LLc. j^^oUll 

^jiuLXJ dul^ ^jJI 1 _fl.Ti 1 >J l^lljLa. ^_a ^.lc J£.l_cuJ CjLojJ-X-Q I^jU^I 

■^j-lxuJI ^cjijIilII jy. cjL^-o_L hjii\ ^l^i .1 IjjjjH L£ LoLoj ( I^jls 
6 A 4 a 11 c-jIo-clWI £C_JLcba^-Ll adl^O-cul A 2 (jLI.aoQU ^jLoxll ^jolll ^j| 

CjJs^J 4 _jcuJj^ LIaj CxS _Ja^ d 2 j 11 I ^_2 SJjJlII jJ _lUll 

^jl La^ fjjoUJl 6 A$J 4 jl >1 JJlII ol jIaJI ^.ix^i^l J-colli ^jol-coC. I 

j-Sj 1 4 _aJAS ^jLLcoC -1 ^-2 Q^l,x^, 2 j ^jIiOjJ £-<jall (JJjIjlS 

9 " 

qL-^cj ^/1 ^Ujj . 2 ^JjlLJI g-l.Ua 11 £._ 2 cl^J Q\ 2 ^j ^.lc 

Cx 2 j ^_2 Science ^ju tlLm 4 , 1 ^-a ^_2 Oj_coo 4 ljj dll j ^_2 Leo < 4 oj L^J 1 


4na.xo 4ol^Jb jxjtC ^-cuLiJl ^-2 ^IiLliC^l £_a_a* 4iL\C dll 

j,j_c^ ^Ua.xij . ^sJLaJl ^1 — ^-\Ua a ^_2 SjjU^.,^ ^^fl 1 Ij <<jl —julcOlLI 
Ldc :^1 jlxj uK ^j- 0 1 aa ^ (jiAiocVl 

CjJjLi .Sh> ^21 1 Jj coJsl 4_jl2 _cuJ (_£j-llj <^\( IrfJ-U L fJJ/ 


4-c<jccuJ) A11 J^jl_coJl ^jJdllJ <c_L^ ,L> (Jj) Q *J) 4 Qh-1 ^ (. o!1a£. 


(WFVZ) LjUUl ololj^11 ^daJ 4_iDij-iJl 

^J1 (jlilxjiC^fl ^jl» :[(4 jul£. 18000 ^ys 4lJ^o t^JLaJl ^2 4.1 I 

■ ((. jj> U11 1 CxjcojJ • j-oILcclq jy£- UaIc 1 Jjj-o J-IU^ 


. <djyjj-u £±jJ-a j\ i o" d t r,1r <jj IS <^L> -N> 


TREASURE IN THE TREES (*) 
< Sharon Beals ciuJti < Nests: Fifty Nests and the Birds That Built Them (^) 

.Chronicle Books, 2011 :jliAiJ) 


ih>jdi. f( 1965 House Finch ^jjjJI 0 :<Liil^. oU1^.^L3 

i(1906 (( jm jj^) Small Ground Finch jL*-^ © oliajj 

4jLi2 j jloai-1 ((1961 <^SAcuSA) Verdin jlj jjl2 © ‘4jliSj jloatl <uui£ 

<^SLlcuSA) Spotted Nightingale Thrush jjJua 0 .OijoAlc 4.4. uJi ^SAjL-u 

(1938 <jjI jjJ) Gray Jay ^jj ^Lb © .«CiLiUj)> ^1 j^1 (^UjI ((1968 

American j^Vi (j^Lbidl j^Lb © -o^J ‘<^LaJ t4Uj1 jjJu <4ao2 j jLoatl 
4ilJI jAlb © .s-LaJ <«CjlALij)) <c-ux‘i£. <Sjljxa (1951 Dipper 

j^lAlo Jj.Liu.Lij © .^LaJJI Jxllj uxui£. ((1920 <Lbj^UlS) MacGillivray’s Warbler 
. J\j*jjj i ^j^loaJI ^j| <^LaJ <4aoij jloatl ((1934 J jUbj) Western Tanager 
JSLid uxuiz idaoij jloall ((1974 Aojj^UL^) House Wren 4 -a.'l 1JI jolb © 

^ a i 1 1 4_x^^a& 
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f^\ 


(*) 


((^Lau-gj Caj^lC)) ^ -du-oXl (jljlldjxg 

jjAxJ))) ^-lc' ^Ll^aJIj JJ^U JJU) 

LljjlO (( *Lj.JLxV) cZj Lj Uoi^yt-uJ 5^l/ / ^H 3 


J \(^yJ l At <(*i // 
Lu^lj! i fit 1/ 


<fi\Z dlo .H> - <3^, .E .M> 


<jJuLaJI ^IjijVI (jA* 1 ^j| . Lojj <jlo JaAllj ^jl ^j| 

Jllll (J iuii ^lc j Lj i7\ 1 JI CjL-uJjjjA j J_^ 2 lj 

(jLUj_<_u uu i n —tlJI fj^l (<La^) 

(j-uLt-ail _tiVI diljj ^ ^Ai j .^^.jJI 

j-tiu JiL^. j <<juljl^. ^.Ij(jl ^-11 J>^lU <jlLIa 

Cu^AxJI o^J-° ^ Jl (j-° 

(J-ol a<<Vi ijLjlLij-tjJI L^LkJI 3 U <^jLoo-ujlII 
jA^ JA ^dLo_<_ujj| CUjAsJI <£.J) x\~yi £-Jj_ ujJI jLajJI ^jl 

^Uaj a 11 l^_> jc_u-^sl <jlAjl\J1 < ajJ_ 2 ^ I jL^jI 

^j-cA .<AlJL£f <LlA (j\ a s _II Laj ( LjJt_o ^dLo_ (_ojl!I duj-AsJI 

3)1 <_uLc_ ujUlII CUjLajlII ^.xcl t,s“\ & i ^j£. £_o_<_u Jil ^JUUlLJI 

<AjI_2u La Lojj jc-Ju-£^J (jl ^.Ijij^l &J_A Jli ^J\ a s jJ LojA J^L_ujl» 

. 1 a A 11 Jlju_aJI I J_A ^A LlLo ^jjl^.UI jiajj .j_tluJI (j-O Luaj) 

£^.j^l C^Lal^fl (jl ^ A &j_cOduLil LUVI ^1 Jj—JkJJ 

1 ^^ 1 ^3j-t-£^JLi IAjI j \c <^JL^JI cjajJI ^a I l^JL-oJ 

• iljLsIl i-Jaj ,\1 


THE DEVIL’S CANCER (*) 
. Uljl^ul ^ S^ Tasmania j ^Tasmanian devil 

U-° J J* duj-a (Y) 

marsupials (T) 
devil facial tumor disease (!) 


Ol 


o> 

((Lcu-t jlI 11 CIUjAJlII)) (^-1^ <—i^JI CjL<-^ 

U-A ^ < >^ > Cy^*> Sj 

j-ci ^j-lc Jjj 1 Lo^ f^ui'\\ JL^I ^a —tii 


<\ 4 n n (j-o ^jl JjA CjJ-oj JA 6 j-A ^1 J-Aj jjjl Ila 

• J-^ Jb^ 

4*\ tj! or. <&K. mi a a — <j- S J^> — 

<j\kjJI Freycinet cnn_ ojujA <.aja^ c j _o 


xVi ^- 1 ^- ^>7^ I ^I ‘ 1 -^ Lo culJ ^Aj-JjJ I LcuJ I 

CjJ^-Cj JA t LJI^Ju_u^f ^jxuljjJI j_dl e_Jj)II ^Jl ^-Aj 

c-U cuj LlA^. Lt^j-o — 6j-c — 2001 j*.Lc ^jl^-ll IJ-A S 

l 3 \x sj IjLulJ^JI dLt jl 1^. iVi^ 1 o->> xA LcJJ 

.^jAjJI ^ -til 6 (JiLk 6jlsJI ^^A L^jLyojj ^LslLJI Jjln 

^_l£. Llj^Aj aV)j I JA CjjlIji <_u_sjA ^A L^jIa£-I ^jIa ^JJlIIj 

IJ-A A I_1 I j_<<^l_ aL^.V1 

^ 9 - 

^ A*_o <jLj £i\ t_^J jJlLI^ ^jlLij-caJI I AA l_AujqSI JaI .^jlj) 1^. II 
L>° C5^J- ^ lT 4- ^' 1996 ^.Lc 6j-c Jjl 

^^A C^jIaxJI -A jljJU ^J| J—ij <6 jJj^JI 

jii \x s ^jJI ^^Jl 1^ L*aI j (%95 ^ 1 1 4 d \ t ,«\ \ LuLout^u 

.^j-^I^AjVI <aL^. 6j-ijJiJI 6AA JaAA 

Cj _ ju±A ^JLslII ^A Cji^Uaj _cJI ^La <isL^JI _ ui\ lj 


<JaL^JLj I_o ( 


iJu jl^ jxi j-L^Jl dlj^-OL 1 !((<_iAs-o)) 


jL^WIj 


.dJllA (J_<-^Gjj ^aj < A a I I 

I jJ < Lcljj <l >1 1 tn 11 j o in cujLLsJI n 3 )J-^ <dL!j 3^ ^ 

l^dl 6 jaL_uII djullaj—cuJI L^LaJI uAjajj V <Li£.lill 1^34^1 

. V <3 °s5 << lLl^.j 

^_aj| 3lUj Ml LfrL'O jU/M 31 3^^ lajj > "< 11 3 ^aJ>0 <^I ^ 

. 1^ \ 1 Vij V CjJ^-II I J-& (Jio 31 < Lc 3 jI L>JJl_o 


j&j^JI ^_<_uL LjJ-S-O LilLj-ui 3p -UU 20 3-° (J^' 

^Luuudl cujajJL ^^-au-ull cjLuIjj^JI ^ 

.^^al^ljVI <iLa. 

L-Ujl 3 dl 31 U,n »111 1^3^ 3^ 3 J M< ^ y ^1 diJ 

3 J 1 t^j^l Li^La. 3 |a dl I j (J*Aj La Jjl£.j . I iA» ^ 1 ^ 

3 lj ; pJ| ^ j Vimm j 311113 <^3]| J^Ij <^>J 1 
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Menna E. Jones 

<JLaL ±.j 4 <tl! lZjL^j iti^J/^y/ ^Jdl-yll 

^-i/<i anil tZujAxJI Jj£- — IfjL^j/(J*\i "i Jj . LuLajluj 
oujlUl !Ju> j& jtjfcj f-jjU 

. <J la ^ // gc-al^J Sjlj)f L-uLluI — l ^ // 



Hamish McCallum 

J i<if. <JJLij£ Cj!j ttol <Jj-JI SLrJ! Ll^jJj^jI 
(J-lSj . LJIjl^l ^ Jj¥jjjj& lZuAjj^ i*-aL± 4 jllJI 4aK 

(jjJLjh) gc-abjj (Jj-aj-o ULc (jlfZ <£xa£jJUL i (j/ 

. rt^-J I at (i'll! tZuj-LxJI 


J 4 ^1I JjlJj _jJI 6j- 

£_i-<aj jju-OlLI I jifcj . dlJj <>IjjI fljjVl 4-ok^c <^-!jVI 

i-tjL^ll ^j\£\~s ^-5L1 6JjJ Ju Slkj 4jjjjJl CjLjIUj i_uJI 

jL-JjjjVI <JaAi«l:<LaJjLk-c 4_Jjjlaj 
£ja L^laJI Jljjjl ^_9 Loj <_u V <<Jj^. ^_9 Jja*j l^Uj 

LMaJU .4 _xjj —<-u 6 1 ^ Lr*^f (j^\ J—jLc 

i frrwJ ^jl jaJLxJI pLLlU 4_9j£Lo j—a£- 

<jLi <(JjJJJ ^—ilj .A-tn^ll jjlx-c JyiL^J JiLL OJ-OJJ 

(j^jkj L_9j-i-<aJJ ^jl ^JUJ.^ ^^a^l <JLjlkj_<_aJI L^laJI (Jjlc 
. Jj Ja* JjLxJ ^aJI g-U-ulll £_o JL-ajI ^J 6 j-JoIjlo LflJUuaj 

L^Lk ^jl_9 ( JjJaJI JjLxJI _II Jj_%^'j 

.^^cllll ^_9j auJI 1 aA tl ^ Ijl^j <1 »jUJ| 

cjLJVI ^ jjc LJjlII cjIjIjj--J 1 ^ immune systems 
^.^Jj ,JHt1 (Jjlju_u • LAjJ-oJjj 4jjjJl 1I Lj^LaJI l_ 9I_uLui^^f 

£j£. < 91^^ j Jjlj ^jJI L^LkJI Sjjlk-oj ^cllll jL^aJI j_ JjLLo 

organism ^ L^UJU . l^jjLIj <mk\ ^ _caaJI 

I J^J S Jjj-9 1 ^ a a ^-JJLAJjjJ LULuj l^J 

cjlcUjJI jj <((i_jjj£- LjI» :J^ij 4 jIj jj ^LuJjI ^<^9 

.CikljJI eilj k 9 Loj\c 1 ^ \lc_ ( j^al 4^9\VL <j£.Llil 
Uj ^ jjlliaJI ^ <cj-cia^Qj encoded SjcjLjIjJI ^j a 




(n 


ijJI cJ^jX <-t-uJjjJI oLlx-Jl ellj 


The Devil’s Curse (*) 
The Devil’s Affliction (>) 
canine (Y) 
histocompatibility complex (T) 


( * ) c5 ^Uuj,l.l 1I Cujijdl 4-ixJ 

JjLa.j J-X-o dlljL^ <1^1 II CUjAxJI ^*>Li ^IjjlLcjL 

<^Jxil _culjjJI cjLuLill <j| ‘Ax \ \kll _9 

^j-ajll I J_A j-JLujjj 10 000 jjuo j^Uj <j| J9^xj (^Xllj 

.^j-olaJI (JLt-<aJ^fl ^IjjI <jjILjj _caJI L^LaJI Jajj cj^I^JI ijr \J 

CjIjIj) ^ II cjjLajJI ^_9 5 jJXjs JjljLkj_<-u 

-Ju ULa.1 (J9Tn (j| jxljij^l (A _ijjjaJsl 

^—'1 f ^ U-° ^ -^^Vl J^j (jC j— 

< J-^-lj (J^l-C. ^j.9 ^-^JJJJ IjJJ Ciljlkj^-aJI ^j| 6 J£.Ia 1I_9 <dUj 

^ ^jlj-a. jjl J_aJ ^_Lc 4 _LjL^_JI L^jjJJ —o j^jJI (^-lc jllj 

\q*\ a"\ Lo 6jlc ^jJI Jpl jjJI (J_ o I JJ£. <L^.I^J L^l-S <^L . i-a^.11 

CJjjLLxJI ^_9 ^JjlII ^lkj_ca]| Lujij JjJ . jlj^^fl (j^j ^9 nil 

. <-oJj-d’-il I (J-ol j-X-ll <-C^-ar^o uum 5 jjLo_cujJI 

Cjlj nil OjJ^. J_ *_j 6 jLc I_ Jojj <j JjlII jjlC. IjjVI 6> 

jjJLJ ^J 9 jKw<) ^ I d)jJ dh° ^>1 * n9^I Ifl \\ .ol <Jj|j(j 

A \_~4a _A Cjtx-ajL^C j j^"' LfiLs ^lj(j^l j_ oj .4^ j-aJ^fl 

JJ <<jjl*_o 4 I^ J_icj .4jjJLaJI j \C. j 4jjj-aJI I_A^LaJI 


I Ja. 


j a < ^aj ^4j^jJI CjIjLlIII ^ CjIjI J) ^ 11 dilj 

6J^JJ <(( JaJ ljjlc)) £ja ^J(J-11 j <_uJJ lr\X J 

L^LaJI jAx ^ J ^9n JJ <dlJj J-X-Jj .^Uaj_cull {J\a~s <Jj^UI 

^_t-al j-& ^_9 l^J ^j^l_ < - LL ^ J~s-nj t 9^111 jl jxjJI j jl£. JjIjjj 

. Ij_lLjljlc Lojj jJLt-aJ L^jI (£I <4_<_oJj ^ _caaJI Ji^.1 J &JjlX_j 
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JVaa Jjo JSlILs 


aVUJ 


jcaIaII dlK*i~\.V1 4,^. i*n 4_11 aJI lJJa ^-9 (j^J j-LuIaIJ (JLuaaVI 

.^jljpLlI <^IaaI <jJ_<_uLjlL1I A *AcV1 (j*ls (JLuajVl _ a 

£_G LaA^aII Hi ^A U-uuJI ^KJI 

Jaa. s ^jJaJI jLjjluI _UUA LgA> <^TkrsJl ^a^j j-0Jl1I ^JJa 

.4 A j>c (JL-ol^jVI 4 1^ m LiLkJI 

^9 ^aIj^jJI £jui\ (J_^^*.Al Lg I jLa <dUj 4_sLuajj 

I Ja. <£Lg2g £t_COJ jlj_9VI U 'c I (^jJ (jJ^A — 


jA^I £Aauaj 6 Jj_aja> (3 ^^ Lga_9 La _^iJI q1\ 

^liil jl^JI ^)La — 6j_ aIjJI 4cj)^^ll ^.s Lc^aaj 


jA.] Jj^ jjG IaVaA-II jAAGA ^ 9 4a<A.I ^A jlj_sVI J aV 

LlaL^A Lfrl^Lfl ^ Jjl_AJ Jjl-S jXJ JjG J <4aA^C Ia^AA 1_UcIa 

. 4-LlX. 4acIalg <aLaa_ (_ul Jaa_ <_o <JI^a.VI J xA9| ^_9 jl 

CujUaJI 

■mill JiljlJI LJ1A1 A ^_9 

^SlsIaa JjC dllj 


LgAaajV (, 4aaL 




l,ui s Lqa^2 4 ■ ■ ■ ■ ■ t ^ - ■ 

Loaj j I Ljlj L& jl JC I ^ 

L$J ^1 CjIaI J\aH jjG <C J_GA-G -Ll 9_9 Lfrlo LJAA J-O I _ G 

eA^^JI J^lLj-uu (4)1 LuAJ I J9~\* \j . JaLgaJI J Q m ^aI jj (jAJ^A 

LgA_9 LJjaLIa I jl jj 6j Jj AJ Sj 4c JA~yA ^_S J(J La 

4c J a ^ I < jl J jJI ^_G <JjAUlG 4c J) _s LgI < 1__^AAA 

. L^aajIajlLcuI 4aIja Cj-2j J^_S dJ-Aolc 
contagion (j jjjlII jLiua! Lr lc ojcLu ^^lll lJjjLJI ^1) 

JHaA I jli L-OaI jui^ (^A^l^JI j 4ajLg _cul] I CaajUjJI 

^JiL ^ jl j- lLJI l^AAA^ ^1 LsIa^I 

jAjjJI 1 a^}LL jau <^j^JLiJI LlK • 1$xIaaLajlo 

i«j <i^vi dUj^j. jmi Ji ^l^vi j:uji Uaj_au 

^ 1 < Q 1 i a I n > j ( » 1 j < 1 1 a \ < \ a j (f 4 aC LlO ^ "v | 

. (^j-i-SjA ( 4)1 (JA JaJj^JI J A^aJl <aLo^J icllil JaAAA 4ajJ| 

<jaLg_i_ojJI CaAjIaxJI jxljj 1 ^j| 4 aa)jijJI JaIL^aII £jJLuj& j2j 


^aLg_<_ua Cjaj^C ol Ja 4aaILj _ uj Ia^LL ^j_g jJ^aaa 4a 1 a^>1I 

(^_S dljA —ujA L^Lk. (ji Cil jJIa :dAXA (j-aj Jag CjLg Jaa>.j 

6 J^aLg CU-aJ 4jl*JUAS 6 JJ^kG CjIaJLAaaI 5JVj (J^i ^a 

^.j(jll jj A^ill .4A^-A2iil Ia^UJI 

AA ^.A A ^ jJI Lg IaaAj J^aI c-Ji^SA (jls <(Ja^1s O-Sj Jag ^ aAg JJ 

(jL> ^aLg_i_ua!I CaAjAxJI ^jlLj_(-aJ Cx^-AULU ^iJI ol jaLJI 

CaaJ_a qI^aL (jC (jlLj-caJI LujA LgajJ <dilj • IaJJLA JjJlA 

4AALJA <1_AG LujJ jl 4 aAJ- 1I (^_S 6jj_^.ji.1 L^LkJI _S 

cAi \ a. i ) I 1c ^_S Lg ( 0 ^ 4 )"^ Vg 

A Fast-Spreading Scourge (*) 




4aaj^ 4JjI£ 



^j^_ 1I (j-i j_a ujt ■« »~nS| aaa 
^aLa-ojJJI Jj_a ijAxil C ^J 11 

1996 fix (^i Sja J^V (Sjj^J!) 
JaaIaluaJ ^j_uJI JLau.HlI 
LuaUa ( JUzlj j^xJI) Lu jau J^aaI 

d_Ajjjdl Cll—t^ALAA (JAuAU 

gjjajXI JLLi Jja) ^La-uaJI 
(a t'tL^K ~*y *' <■ *ji 4 Jaaa 
J-Aaa .%95 ^1 J-tAA dA-LOAt 
CjIaI ^aaJI duld La lx jjj-dx 

GAd jl j-A <l5 AjAJ| o i^AaJI eIaAUjuIa AjaJaJI (3lLlAA a I AAA I ^Jx S’jJjJa 
.(^3J jjd!4hhjLU 4.ihlU) (JUG1^-uAlaJI <Laj ^^Jx 4aaMa jAX 4_JlLJI 
JJa jx Luljj > i—H aa ^_j jidl JIa-luJI (^-Adl duU <o"ill Oa jlxxJI jl 
jiljl jM .jibJ-Ulil 3 a^Ija jisl La aa (^1 ^^ < jaI jtSJ (^-J Sj^_a^J ll 
jaja j^iaj ^Jl jus^ aJIa jJaI (JIaA 3_uaI jjll ^Jl ^a Iau&JMaJj jljJJXI 
.laa ijLixJI dli jl jxl gjIaJ L^a j5LaA as ^^aJI 3a4a<JI Jja 



4jj JJaXa ^Iaa.^1 pLgJc jAaj (jLs <JaJaJI .(jaIaaII 6 J O a 
(^_9 Cjj^La ^a!Ij <4_uojlAjJI ^aaaa-oaII ^jI^aII u^jai CjIjula. J)I 

\Ll3( 11 j)A LuJ I I J^A Luu LiAJ I CLj) LuA <Sj£aII 4a jlijJI CjIaIjaaJI 

.4aJxa oLUs^aajJI ^caluaa Vl (JLgauaI 

dlt jjalLflA L^aI La _ijLLsJI 6JJ& (^Jl 4 a _mil La (JjaJJ Jjgj 

jJlj — j)VI L^ajjla ^jJI jakjjJLi. JinJI 5 aaI^-g| ^Lg i ljIajLsJI 
- (J j lft . . . . j l JI CjJjlal! fJ>" O^J^i 'T^ a —“O (J -*—““ 

CjIaIjaaJI ^Ja j <4ag La^S jl jSuLlI Jxxlj I _cuLuul _lLaa 

^J Ijll I (J-G ^ IaA I JJ^AG _LAA J^-V I L^AG Ja. I1 (jA» ^ 

I^Ia£j>La <j2kA .<A.jJI 6jlc dUj (jJ^AJ (JIajJIj 

(J^Ajia (JC LgI <JAa 1 Jji (J-G 6 j-LoLag <aajlaJI IaVaaJI (^JjaA 

jl jjLa^G (J_G 6j_ aIaaLI IaVaaJIa SILl*_G (jIa _CuLa (juAsJI 

fJJ L^ J JL-aaVIa 
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002 t ^ 1 Lcu-ojJ 1 Qjj 3* 11 l)Uaj_cu ^^-col jl_o 4 a j ^\11 pljp a nil 

* 

^J| 5jljLo_cuIJI cujLLsJI ol-J :<ilLc ^_s <->l- s .1 a nl JjloIL 02 c 

Idol ollVI olt^ LojOSj .4j3j&IjJJ ( jjUU ^_3 _COJl^JI JLaolVI 

jljki oil! ^—jj! out^j (^-oIaJI ^— uj ole ^-jI^jlIL 

JOC I 4 'V \-^ ! O I j^O._Ul 6 I 5 1 /Ci Lo OLoJsl L& J_OC 

oll^Ll .plllj)i^.ll {jA j \T\ 1 &O 2 J J 4-»jJ ^Jl ^£jljJ_II 

0 *-> ^Jj^l 4 1 iUH aTi^I ^_2 4_lsI^ 40j _co_» J-oll ,^l_!l <JLsLJI 

Ca^jI I j| jllxil ^ja 4l_i_u JjlS £o^.I j 4jjJ 1)1 f’l_l°^l 

03 3^11 I J_&J f^ll_ulll (J 4 Jj^.J JjlS Ujl* 

^£jl ji-ll IrGilll Lo_>jJ Ij^Jj 4-JLJ^lJ Jj3^fl ^ If- 4 _a-a2>j_3 

** .» ** 

Jjlo ^jLs O^J £C_ul Lo I jlj .^Uaj Anil l^_o31_coJLcal Jjl 2 

.£^Jl!I | j_& j| j£.| iaL^Jl OcLcaO 02 dlj-LcoJI I OA 
Q.^.jlI llili <<^Jjlo_A .R> ^lj(j_l^oll e-dlLi £_o l^LxlJLij 

<aLl1LI ^_2 ol_ jI j) 11 A _t n \x o ^_a 11 I 4_lj| {j _c 

AC. LllLo_ cajI {jA Lo Lc ^1 <JJ^jJlII <_UjJl1I 4jJLo _coJI 

^Uul^JI ^jA JjJJlII J <JLJjJl 1I VjJLo LoJI 4 oU\ 1 I ,~v 1 Of- 

j J nj a^WI Jj AjjJl 6 j A § [\ 11 

lJjLa-^j [aS\* A _II 4_ojLi-^ ^.lc I 4_Cj^^s.11 

^1 c_jji_caju V 4j 1_S Ej-oil 4_aJli^c 4 ju 1 jj LULojI ^jijJI 

j\ _lajjljI <JJ-*_o ^LjLij . LajIjjlj jlwl^jl 

Jjl 2 ^ 1c. ^jliaj-cuJl (j£jJ-*_> 4_>1 a^II <jljLo_<_ujL 1 1 CxijLLsJl j 
Lj^j .<jls j-tiJI LuLcu-ajl! 5JL^JL <jjlLc JjJal &j \^ 1 
^j-2 CjIj-g 6 J£. (JLo_lajJI 4_sJjLk-c 

Aj^ caJ^fl i jA CjLjljlC ^-o^Jj Jjjlc A a \ \.U 4 jl2|j-L ^L*JI 

<>] .K> 1^ 1x1^3 ( 3 -^ l^^£-l_I j j 2 A^lj 

c 1 , ^11 H*-* u—°] k jAsj G> J ^ ^1^ 

(Jj L^j ( 4_jlC 111 1 Cj Li L^ILuj V1^ Cj 1 Ijl ^ 11 I ^jalJ Lj .[ Lu Lo_cajj 

L$\ 1^1 L® ^IjlJI L 5 -l^ ‘<J^JJ> J <cJj—Li> 

olll J)i^ll ^cllll j\ ^^11 A ^ \"\ a ol\ ^ja JJ_c^c 

4_ulj(j -ULoj I jL^-il 1 _jj^o 1 1 jl^ .^Uaj_ cajJI <JjUJ Lol^Lo 

J-clu ^-Lc 6 J^l- cajlLI ^-Lc jli <5lj-o 4— 

aJIIII Jjlj _<_u 4-Jj-Jl Citcj^^ll ^_a 6 J-L 2 JI oil11 

Lu I Llo ^_2 4-oJ 111 1 olll j)\^l I JjlU jl 

■t'^l U^ 1 ^' C>J 

jls . 4 An Vi I ^_S OI j-ill J-AI _ clu 1 a A i I 

jllj) ^-oll^J (j-°] < (J x, jLlj .M-A> 4j|j(jJI 4-ul a^^s. I 

UlI jIloI LLoU oL-ul 6^)jLua (_5 -^Lo_cajlLII O-ijl^JI 

^^jI]| I JJfc ^ .oV^l_ cajJI ^jA JJ£. [LuLo_<_UJj 

WHAT LIES AHEAD (*) 


o ^>] <(jJ> A n i aVijLo .P .E> 0-0 j! y*J A < ll S 

f2010 ^lc jjj^ll (jA 1 oj-o 1 jlK\l cxj-u Ijj j^LJI 

y\ olkl o-p- Science jxluI—lu 4_L^o ^ oj_til illl-o 

Schwann cells jl jxi Lil ^Lo cull) o-ijlxJI ^jj 

•c^AA' j4^=41 (^41 

fu4l cAj^ o— 0 '- 4 »-> J^IjjJI L <j\ 

4_)Ot_o La-a1|^-o| ^OlII oLullJI ^Ua^-cuj ^Lo_ cajlLII Quj lit 11 

IjJ A^> \ Aa^JLa 1)1 jjllJl ( JA olllLj-call 1)1 jl 

JlUL ^c-o_<_UJ JLa-oI) — 4-ijllal>l OijjllJl ‘A \X, \ Jo 

V — ^_liljj (J_ 0 c '- i ^l 1_»^LaJI 

^j^.1 oLUu^Xo ^jUj <dllj ^-oj Ax \ iL>ll ^_a 4 Jl1L 4 _>jx is*i\ 

jl^lcVl 1^0 Lcj_>_ lL I 1x3^1 jl 4_ sOlII olllUj_call 1)1 

Jllm oLljJjlIIj J(JJlLJI aJUII Jjlj _<_u ^ U ^ . JjI _call 

^-11 1-^liJ Loji ^j\y£ 4llcj-a^o l)-o Jf^lj 

Jot-o-i 1 Ann 4 _>Ol 1I ollLUj_call 1)1 J-al^ll ^ja 11 jlc 

— jaJLsJI ^_S j_al_cal V 6 jlc L^l I jJlC <4ljjj Lo-o I 

^JllJLsj) JjeJLs 4 _)LcOl 1I l^_lllole JAJ^A Jill 1^1^ Loaj 

. 4ji_sj_ljj 6j(j) A^> i ( 1 ^ a n ^ \ 

^Jl j, i a Vi i 4lilj <Ja-OjJl I J_A ^cil^J ^Ls (_ S ilUI l)Ui2^)_ca lol 

1)3^1 1)1 1x3 J 4-i J-X-il oil Us j call L^-J 03 iSjy ' ^L)^ 3 

g.I qT 1 oLulllI ollLUj ca ^e.^ 11 ^J-Jli . ll-ijJ 4-oj)l> a 

(( cs^y )} ^l^JI _ 3 1 >^j _iloJI ^clill jl ^ ^ 111)_o 

olllJ)\^ll l^jll < I Aj-oJjJ 4.1 v v^ -II aIjj^I (^l^LI jl—44^1 

4jLJUlLJ1 ,02c^ 1 oi Lo^ 4 \ 1 \ ol_ cajlII 4 \ 1 < ^ V1 \ < A 4n^s^rt 

4_caljJ JaAS . l^-lllJ-C Jill V 4_iO»-o ^J^.1 olllU^ca 1 . XA 

9 - 

O-ijAS-JIJ cj^l^JI ^ Jj I ^ le Oji j^\ ^jl-ll Jjlo 4J_cOlLo 4aal jj 

l)Haj-^ 1)1^ 13l to j \ ol i n ^iJl <^lLo_calJI 

. LL~^ LiOaeo Lo 

( * } JiAiuiXl ^ Li jKVili ^jJI j^VI 

9 

pathogens CjL-o j-kllj J_11 ^*JI jjL 11 U Ijlc 4ajikll 

^.111 Uj£1 J_jLsJI ja^Lal JiLL l)-o 1 >ojJI jJlC Lj _ca 

l)jSlJ <1 jLcOlo oL 1 j 2c 1 ^j^j-oi.1 jLkll ^ 1 l)-oj ^)^)-ail 

itlKol 1)-C LJol_cal oLs <dLoJ . 1 \ K jl J_al_cal 4 1 a^>^.1I 

^o»-ll l)LL>j_^>- 11 1^4 Lo ^j^klh jjj_ill I 04 J 5Jjl jj_ 

J-o^fl l)-c 1 A^ i A^> \ J_2cl 02 ^1 1 )_oj iO-J jLLsJI 1)_o 4_lll j £.J 

.dill llO^-j iLs_2j Aolllj) i^.II dl111 
4_L1_A 4 jm^Llj J^^_3i_c 25 * 4_uL o-cajUlJ 1 OujUatJI 

JiLLj . Ujllll l)-o 031 jl L^llLi ( JA 1)-cajl^I 03 4_o-ca ^I 
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tjA cJAi 

Ula, jA%j £l jaJaa-a ^ 

<Ll£.I_u 3 3->I Vu ill ^.Lc. ■*< <»-v II Jdlj ^jjJI 
i ql'i Vi LVLVLI 3-uljjJI 3 _u_l 1I jV <3-1^ 

^J| jaujj L^jli I jSdj tJjLxJI <Ujj j£ 

CujLixJI £_a dJj£ ,jxLiJ JLaJI jSJ^ .invader jli. 

^j£,j . Luljj V-aLoVa l(j nln* n j^SLi ^^111 j 'M a, II 

^ jjlii oUil^sdJ j Jjl jl t> 

^j ^J^JI LaVd. Jj&LVLi jl VI <CaLbjdil j^ada 

IsM dJj JjlLi La Uli. j£JIj «QjU. jib jajJI J3iu 3-iLgdJI 
• j?>*VI >& cK^J* 1 jl J^JI ui^ U> ^ 


4JJ(j Ml 1 <LuLbijj-aJI LiMaJI Jilli 


jli dJjJ .3xjj-u-1 LaVdJI jl^H f-l j^JI 

I jl -bai jd.1 ^1 JjS ja JliHiVI I (3 ^ a 1 ^j^JI LaVd. 

.Sjdda liU ^mry Jd.1 j l(j V4^ jS^aXI j^ jl£ 

3-uLau.uJI cujLixJI 3Jj(jmi JliHiVI dJj ^ j 

(3J^uj LaVdJI jj^-a yjjJI) fj^JI jV 
Ijji <G4a. ^j-iij <La.jJI L5 i& jn'i i 
CiUiljp.Vl j| jl ^ 

^Ldl Lfij_ii jroii'i 3-ijVit.1 
jl <i‘i-^ II JL ^i jVI 
•jjSoXIJQiJI 


oU^fl 


'”’(( LuJ'i4"lO)) jib ijxaJI ^AlAi V-4 \S 

jb\Vn j*£iJI 4-uLdL-i-ajJI Caj jl4a-II oV j— 1 Jjllj ^jJI ^jjJI jl 
jSLa .^Itxi 15 jaj jla &y,us\ 1 j-i j jljus 
j* S jj-uLlo j44JI j* jui^JI jojXI I jA 4iu-uJXI J^l^*JI j^ 

•^•j^ ^ lT 1 ! 


LAj I j-Jlj Lojj (i-.un^<l jj)JoTi V <-i Jxil 

l^ldlj)l a ju oLlLlLLJI <b jJI «l cuAj 1 ^-1 j1 ^£- 

^ 1c. jjljl <JLiljJI O_ ^JlS . l^JlijLjl jyi J _ijlaJ 

jya j) x, 11 dll j-iJ < < \ a x i \ ^ 11 I^ljlLU jyi djLijLoJ^ ^ Lljl 

dJ-^jAS-ll <-u^ oVLouL^.! 

l^_j| <JLj|jdJLll <il ^3 ^IlJI _colli 

" " so? 

<j| jJL£. . (Jlj Cj^Sxa j^-o ^ jJI J-O^l ^Tn—<_u 

djl^l J) 11 <JLj| jd£. ^ V\*n ^j| 1 A A S | j yQ 

Jl ^3 —oj xJLUJI Jl Lcj^j Jl —«-u Ujj_a 

Jlo_ cujLII Ci-ijA*-ll jyu Lc _^Jl JjjJI c-i-slJ j)_ 

. j 4 ^ I ^ ^ Lj <b I t-s^ i , 

dUjAS-ll jl^j) — ^jl^JI J_ij-xilllj ^Loj^JlII JlJ j — J—oL 

How Cancer Becomes “Catching” (*) 


jAa i jJalj ^jl jj_ ^gj < ^ j)-o^ .(jj _V jl 1^1_ ljj l^>^- 

^jU J^\ (^-uLiJI (J^- (J-IJ jlj-t-i J I _cuJI 

jJaaj di 4 -gjIag j^l ^Jc l. a l*~ 11 jJaaj dd <jl)Lli1I Cj^ ^Lx-xjJ I 

. ( J 1 G A < i\ 11 CIuJjlI I <£.J)G^1.G ^_a 

^JjuJ I_x_xj l_x_xj | JJJ eJ^i^JI (jU^J_<-^J jJ=^ J^l 

<(j-ilj-c^l jya d-id^JI J| <J|_ x-xjlJL ^e. A^> \a\ § .(JjldjJI 

< id-id_xJu ijl j a A 1 iLx-A^I Id-1 l—0_3^ j£dxil CjLliIjJI j2kj(J (j|_2 

JJJ-C J-G < J U ax mI I CxlJsJI fjj J JUJI J-A Lg$ 

(Jd»-G dldj-1 jj-GJ <<GjlJ-X-jj (JjJ < uljJI <051JX. ^_G Cj_2jJ| 

j)*\G 1 ijlj A A II ^j| 1»_G_1 :5 -gLc ij(J-X-A^J _"J 

djJI ( J 6j-tllljj ^Jijl ^-G (Jjlal id-G Lu-VJ ^jl jj-G J- jIaJI 

t_a^l^JI LLj-x-u I x ^ ^ a xi ^ \ dd ia-GjJ I I d-A^ . dJ li!j )^.1 1 jj_G 

.5-gLc jjj) A^ I <Gjlg_g jJlC j£jd£. ^JjJI 4 _jl1c Lg ^Jc 
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(j-a d->d*JI a jg-V-l ^Jl Lidjj-aj <JL£.llll I IJ^> u a ^jd*-lLi 

^dj£ dl 5 JL 2 JI 6dAj . ^x j-i ddld djdll dddl^ ^lll CjLjUsij-cuJI 

d*-A ^jlLij-cu aJ-cVjlJ AjJLaIcJ <jl . d-*-A 

4-alc 4 _>La-^I ^ Ic. SjdlJI jjlaJ ^xd d>°j <lUjlLo Acld-a d j_uui_i 

ddd^. La -LxajJI IdAj . Id^. djlj ^yal s _$A ^jdaJLi 

<dl_JoJ JJLJ ^dxil CjLjLiljJI _ cajlI :<_J^A^J 1 ^_S LaLad 

<jl> 1 id a \C <£,jft-vftj Lfrlu LojlS 4dl - a -s. ^_j_ILiJI 

v lddJ ^ ddLcj Ay a <1_>L-o| ^_lc jdll ^Vl j_A (Luljj 

jxLiVI 6dA dlldl jJl£- _II (jl-kaj <-‘-> (J(j^J • L^ljj 4 jl»1_jlLo 

IdLil_<_u I \U-vV 1 a*\ & . LaLad ^j\ aIo! I ^ _aVLi (jxuJ dl ld-3 

^J-O d->d-*-U V-dll c-J Lc VI ^_Lc L^_Jl 2 4 Lyy-a_i j_a (j-ij LI 

d)l JjlS dlldj <^x jjJI HIV (jju jjjlSJI £_a JL^JI jA LaS (A LI^£. 

e> 6 ^Lj— ca dyJ(jdL£-!l dljlVI dl J£.| c ^lcL-AIj 

.<jl1£. <JlaJL^_1Ij ^jLUj^jJI jLlddl 

SjJj-S <g-Ojl A I_L2xVI a I_oJjlJ CUj-SJlII ^jILij A i I j__3j_ij 

dxLLi — IdyJ^dd jX^-iuU 4l| La^ . 4_idxl1 £j Id Uaj. a xx 11 'v^ 3 I 

. LuSyS ^ic. iij-tiuJI djUaL-glll uj^ljJLJ — A \ nWJ e_uJL_uVI 

Jj|^-a yaddj ( \ \X\ \ \ £j lllaj-galI CjLjlaS lljl 

^I^J^fl (J^ ^jL-o^. u Ju-al^ <^JL*JI <jl3UulLJI SLl^JI 

<jlxjulLJI JjIjII jjlojjj <jlLIjlII 6jUjJI (jl .^jIjjJI p j _juJI j 

^jJI oL^j-aII ijl x^i^l ^ <j ^jJI ^Ll^JIjj mm'I (jl> x.A s 

6jL>J 6 1 Ll^- 00 <diljJ A. JJlJJ . 1 ^ 1^-0 _CULi 

5_»Jjl 1I ^l^_cu <4 j^jJI ELl-xJI ^ILaj-caJI 6 J-i^1^1 
. oLt-ij-O-ll ^j_o djl_cujijJL^JI I 4 -U_<_UJ ^IlJI dilj jl 

(j-U Lo jddJ di 4 II n 11 djljLLaj a nil dilj I jj) i^T\ < t^> \ 

■ .^Luj)fl ^yl^. - ^ijiVl 

IS INFECTIOUS CANCER A RISK TO HUMANS? (*) 


- £jl jdouUJ j-3 - 

To lose Both Would look Like Carelessness: Tasmanian Devil Facial Tumour Disease: Hamish 
McCallum and Menna Jones in PLoS Biology, Vd. 4, No. 10, pages 1671-1674; October 17,2006. 
Conservation Management ofTasmanian Devils in the Context of an Emerging, Extinction- 
Threatening Disease; Devil Facial Tumor Disease. Menna E. Jones etal. in EcoHeafth, Vol. 4, 
No. 3, pages 326-337; September 2007. 

Life-History Change in Disease-Ravaged Tasmanian Devil Populations. Menna E. Jones et 
al. in fVooeedfngs of the National Academy of Sciences USA Vol. 105, No. 29, pages 10023-10027; 
July 22,2008. 

Transmission Dynamics ofTasmanian Devil Facial Tumor Disease May Lead to Disease- 
Induced Extinction. H. McCallum et al. in Ecology, Vol. 90, No. 12, pages 3379-3392; 
December 2009. 

Evidence That Disease-Induced Population Decline Changes Genetic Structure and 
Alters Dispersal Patterns in the Tasmanian Devil. Sheljy Lachish et al. in Heredity, Vol. 106, 
No. 1, pages 172-182; January 2011. 

Save the Tasmanian Devil FYogram (an initiative of the Australian and Tasmanian governments): 
www.tassiedevil.com.au/tasdevil.nsf 


Scientific American, June 2011 


gj Lcus <J"° 


£>jjJ (J-aiji- ljjj <jU <J £t_a 

<jljI JjlII 4 1 a i 1 1 a i> 11 4_od ^jxijjLLo^ 

IJA ^j-c CJ LlajlI 1 dilj ^3yILll . 4dLLaJ j^aA 

6dLj (JlLo — w 11 buJI 4 jl!IjlLo oljJLiu ^ II di-Hj^sJI 

dd (^dll — 4->jJ-yIl e-JLauJIj i^kdI ljjU. (j-a ( jxilj_laVI 
Jio ^dl ddj .^£jix^l ^IjJ^fl (J* d—Jd-X-ll ^j-il^djl ^jl\_ ^dj^ 
6j \X A^-ill CiLkjlj^JI Q -O dJdxll ^1 JjlsJL isLAjJI I dA 

lAjy 1 a LuLoxgJ ^jVlj :L1IJju-ul ^jxuuijJI ^jJI ^-1^- 
a a<mII duj-LsJI jJl iljdJLil dj^ y 11 uuj . jjl^xVI 

. LuLoxgJ (JLodu 4-oisLJij lJjjjj Lc 


cjLdl-bjuoJI J-Ldd Jib 

(*teS 4-JdjUsl 

i—UL-xS \\ A 3L^La Lul jJ Lc^li j_ lLjJI (^dl ^jl (j-il^JLslj 

<_A*^Lt_oJI jdJLi di 4-jLa <^.|j(j^L ^jdxll JJ-3LJ ^Illl JjL-ujJI 

LlUjLdd jJLA-OlA _<_OJ iWl_ <_UJ I (J^I^jlsI 

JjlS Jj-o II La A Vi Id) JjlsJIjj . LljLa-cuJ 

<jI-S <^dxil CjLajLJI i_j\ a^->a jl La_cul dUjAC 

I d-~x t ^It-S. a 4_W) ^Slj(jJI A^ll (jl J aT 11 (j-a 

Sjdld 4 ji<jl£.Ljla 4gLxJu_ul -aj - 1 (djl^^aLVJI dlld 

_tllll j fiijLsJI LiiLkJI Jla j c_^l_t^Ysl 

.^jjj ^.^1 d^J ^j-ij-LI j, aTiu j I 11 ^dll 

OIdU s^j-u LajLoj djl i LjIsljlS .^Id. 11 t w _\ Uii dlll^_S dlld 

^L»j^3l1Ij ^^jL-a-tlJI (JlLa^ LlLsJI id^dJI ( j-o <Lcj Ay a 4_>d*-a 

j(jAdll l^yldLi ( jAddxlll ^C»l J jL»_H <jl codlj 

Cd lc j a y a JjlS Cdldlj) ^ II 6 dA dl vl^ a^>I ^xj La Idlj . lAdld£.l 

JLgodVI ( LlC.Ijla Ijj a^^ lAdlj^l d>° J-»A»JI ^dlxj 

^ *» 

^ dyaj J_ ajjJlII (JldJiJ^fl dy° L>iLk. d>_LaJj uj_S'd^ll 

J a7iT\ ^ Ladle jll^jLi c_^jjlsJ| 6 dA (Ji^j . j\ _ uLulVI 

(HIV) LdcudSiXI 3dj null 3x11X1 ((j^Sd) 

d)l £-aj •(J-^l^d'^l - 4 Sdd^-il SdjAll dl iLi a^L L*— cglj IjLildl 

^1 IjjVI lyU La (JllldVI ^jl ddlLau Iddl VI <(J a~\- x a od ^Jl I dA 

■ jAAt\ll ^_S d-X-A d)LL^ (—aj 6 1 ujjJ V1 a*\I ^LdJ^ylaJI (_yujJ 

isj^yX-a djVLcx d^x^d V 4lV fLuij^ Iti^d dl_in aTi Jy^Aj 

dyA ^ 2 l£.jJI ( 3 -^) 4-SUUlLxII ^l^jVI JJlC <_S^L^JI d)Uaj-tX( (JlljlV 

4.'a^i 1I id-id_ uj CdLull ^jjLcxjlIIj 4_ldd d>^^ I dA d)l 

. (j n-xll ^ <J_A-oJI Sdja s (^jixlj 

jxUjJI ^yJJLJ 6 jAddyil 4j^y < M \ 11 CdL.J a -x 11 V d.) ^ 3 

^jxillll dA^^-a '_ JLa-s^I d3 HIV (jx> jjjlSJI d)l • AljwuA J \C ( 3ji^j 
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% 

.^xii// /?< << iX ^ dj ^ Aj^ aSh ^gjJ! j^t//^c<5 j JxJ 


A 111 .R> 


U <j-^L*ll lllcj c£jc 6—* 

1 1 Jjl ( jxiLlll ^VmC 


4 1*1 1 * 1 jjJI jj_oVI ^j_o Jjlj |j|j^.| 

< Ijjl co Ij_oI jlj^VI Jjjs. j ^tw^l . ILlsJI ^_3 4_SjJlil 

Sj-tlJI ^_a joilill ^_a Cu^ A i«I I illj 

61 Jl CJ jLs* 4j jxjiI —II (illill —tlu 

IjlcsU IjjL^ (jl d-oJAi ^cJI -co^fl 

JjlS Lc 6 j _Is ^_S Lm_coo I JjJ I I_co I j)^. 1 is** I 

(£ C-ll LjjSS CxijJI CjI j CjJ—jJjjlIII I j_A ^jlj <£t—Jjllll 

CjIJ djJ_call _till j_sl> ^ClsLaaJI CjVJ_^III 4jlS d_tics 

L 5 ^" ^ *i3cVl J-o_LOJ ^ilJI — 4 jlLsJI Sja^Lx-il jt_oV-ll 

£^ill cilj-i 4,fl XXjCuJI j(J-CjJI JjlLcoII j^IsJlII Jaasl^jLlI 
CjLit -tlsl^V I 6 C-& jXtluj . 4 JlUIj 3 ^-H 4_col_co| (_ 5 ^ lU ^c-II 

4_Sjlo£. CjIjGG <1 Cj _4-ojijLa <j _UJ ^Jl ^jtl 1 * II (j| ^Jl 

j\c <a|j(jJ|j 4_i£.Lajd.VI CjV _CUlllj 4l>£_call ^1 

LaSuil JIjG ^jl L^iioJj <^Jj^l 6 j-c^L3lLI 4->jolt ill oLcla^JI 
A,a 1 jill <j j-CuJI CjLc j-a^J .1 ^j-c I jijj 


.neandertals (^jo jIjjJI jj-oJI) ^r^LjjjjLuJI Jlo 

Ij_cOlJl£. jlc^^l JJ ^ilo J^fl 6 jItltJI d)l 

<jl^.Jj-ojJI 4jj-a*JI CjI _IsJI ^ 11 ^*1 ^alaJI L_cuLcul 

l^y rO-O ^oJLjJIJ JUL^I 4 1 uM l—O ^^t^lil ^_S _coll 

THE EVOLUTION OF GRANDPARENTS (*) 


4 cu jLcoll ljj . ClJ^ I ^dc^ < 1963 ^L^. 1 Q £. liu | 

LiljMjLS (J_ jlill LHu ^J-O ^jlIjLc CJjil _<-u tj^xsJI (J_ o 

I CiJlSJ .cJllA ^3 jJI J ajjii I 6 jLjJ ^yj jlrG I ^ yj jJ ^ - \\ 

L ^- ^ ^cJlj cj cel—cu LfjV <i^*II 3^- 

SlJ V 3_ijlll (jr^-a 13JI (£J _^-1 4 -jI-CLjj _jalc 


VI 




'J 


Ljl*_o L>^ Lcj\cj .iaAS 1 tVi j ,,iiC 4 _uLojL» 

jVI 6j-oll I_Cxiiill ^1^^ i l-^icJI J £-0 Cj_ 

J-^. CjjJJ CAS <6j-a*-o ilSlc 3° jCsGl 111 J . (_LcaoJI cl_!j 

LjllJI cjLIu_ ljj ccdji L^ljJIj Lol <1895 ^Lc 


I 1 tiiC. ci J < '“ 3uC 1 ^ *1 ^ (JS CxluLcj <^xttC 

^lll cjLI^sJI JVd. 3 °j • _col 6j£. i/llcs iilLsJI 

^5-L-J LJ i^ ( _ r »^l-L« ( _ r lt L^l Z^H 

(£±A ^ 1c CjCjLoI ^^lll 4 jl£.LH^.VI 4^j til!I ^_S j-ij_o 

L^^ i ti Jailjl Lo^lLjj^C ^juJjl^. ci j . 4_ii Lajuo JLus.1 4jLJj| 
J 4-ili5iVI OJJ_Sell <aL$i 6 CjI _CO Cul^ SLx^JL 

^jlj^.1 L^^l j ill CjLjJ^sJlILj I a A i| J <jl_o^VI 6jLc| 

• 1 ^ 1^3 Jju-oj 

39^3^ cJ-‘- u -ll ^LjlCs < l^_C3° Ci _coJl! 6CA ^"w^i 

L^JlS 3jC-SuJ-J ^1-11 4-iiJ in ill Cjl 3t ^JCsJsl lloL^X. I jlj JI 

jxCjJI ij 4-lv^Jl s < ^J(J- a *-LI ^L^sGl ^_S 

cjLcj-osJl) (^-IIj j —^1 ^cLcojLsVIj ^^x-LHs-VI 


iLaaAL 


.(Jolj^fl ^Oj-U^LjlII (j^JOJj^^l LI_L> <jJ| J-Ltlu G 
^Ijj «L»llall 6^UI (j—oJI jlo^ jl j^.1 SjLijJI 61 a ul>^ 

^jllll JG—Clj (jji bJjJjy ^,lj^' JL>^ LT^ J^WJI ^—2c-uHll 

j_iuAi ±3j . Lo^lo L^ol j <-ilojJI Sjllll lojjj I Cjj -ilill 3^1 

oIcj-Ol^JlI _1c Sj-csLjlII lij__CuJI olcLco^JI CiSjAi t_S_^ LdoI 

. (j-uJtjj jjLtlll (JjlO «LflOdUI IsJ I M *11 


uoLcd d^-lj <1 jIc^lI 1 j)^ u ^1 s ^jl 3 I LiJLa. (jollll ^)-oJCs ^Ic (J^ <Ti s 

. JUJI 6i1a Laol J (j^-» ^cl J^j-a^l 

l^oG jl lI^.^1 ^1 _II J_s_Co ^jlo_cu^fl <jlsC^JI (JjlIL^JLHI 

IjL t<ill 1 J^jjjlcuV| lqj.«.C (Jjlo <<Lo.Sl.\a 11 -cJI Jo£. J_^.jJI (_^jjlo 

.neandertals ((j-\_x$lcJI j-tltJI) (jA—JQjjlLuJIj australopithecines 
uii^ dLlj j <<luu 30 000 jds (Jaa ^j^fl jI.C^.^1 J j ^1—Cj 
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au^xi 


Rachel Caspari 

11 <t <y/ fc.J 11jJjjjjijtfl SjLi-uji <£gjLuujl£> 

Ltf-jLz*j/ o7 Jj ((jlKxifti io J!j?<ta ix-aL± 

Jj-^b u^yi Jj-^ 

. {1 1 4 I IIj ^yOJtJI p J. cZJj j-l^LxJI J-tioJ! 


^]/Jl11jJI <4_4j ^j- 

<>Ljlj 6 jl - cl (jl j_lC si 

< -c v.wll <jljI^ _cuJI LlsI^C j_c_>J_ll 

<l^Jjl iejLi_<_u I SjJlJ 4 ^j>I _<Ju < \ is~\ 3 



C5JJ—^ 

(jxuJj < l^_La^l_> _<_u <C jay*) 

(jJlsLx^I) oliL^Ju-ail (■ Laic JjLjlLc 
c-U-cu J . jlj_3^fl LLLj ^j_c IjIJo a Vi (£Juuu 
I jaJ JjI j^fl j a nil I ^jl j-A jd^.1 

J UI ill ^J) A.r-Vl <JjJl_c ^jn Vi i A^llj 

OjUli <J-aVl jJlj . ( j__ij-^UII 

Olc j^yl I (j^ J\ j )a AilI CjVJ-*- c 

JJC. dlLi_A ^j^-lJ • a^LxII 4jljI^ _caJI 

^-2 (JJC±2 jJaljll ( j-a J__il<3 

jJlsL^.^1 ^j_c I jljcl < _Y X J 11 jjJI CjLsjJa 


^LaLJI _^ajiJ ^3.11 <L*j. 

t> j-^ ^ 3A9 - 0 


^UslsJI ^j| jJLtlu dlJj < Lul jj 6J.K CJ 6 jJlXC CjLc_<_U 

^jLcaJ^fl <Jj»Lu3 ( y^ 6j_^.lj <JjljlS LiLLi ^JjLG LjuuIj^ 3jljJ-c 

^jl-3 <jJlsL^.^I (J^_ UJ ^_3 LJlc 6ybJ I_o^j _ HjjJjLljJI 

diljj Lul4j^ <jl>J-c <JajA.^J.1 LLLlII <J_aA-S| ^_A _<_u^fl 

. JSgJI (^‘i-ll (jjL*-LI ^JLsJI La I jb a i _u_ <_<ju 

J-a-OlSI 6J^.Ij I-uji tJ4.-vJI (j-ui\ 1j 


(^jJI -Sjlil J-aC - oLlsJI II (>l-t-OiCl 

CjI j \ x"\ 11 j ^c_La_caJI J^G ^ J_o 4 jl 1I J-t^^lJI 


jX^jJ L^.IjLLc J-3L.S |j_Aj — LjIajJI 

<L^J-C <_Jj_ lLjJ I <CI 

.£c_JjLjL1I JjlS Lc 

^j-3 j-_sl j_il 6 J—A J-^.1 Jl—^J-j j 

40 JJLJ ^ lc iGlI IjljIj^ 4jl»J_c ^_Li _° 

jaJLc ^ q \ sj (JJ-S JjLC_S . J^C^ <JLJ J_c (—J^c JLc Jj Ijlc 

jll I j-A <_ y iVuIL <j!S^jlcIj!S .G .D> 

^JLij JjLlIII (jLcaJ^fl I A?) 70 LilLi L>lk A Vi i a^JJ 
^J| L^LjjLi Jj-S-s <AjlU (j-a 1 ^ cl^a c *U. ^jJIJ 4jlS 6J j _j-ll 

jjlsL^.^ 1 (j- 0 JJaJI w.V-~xj L9 • O-L^. 5ji a_u 130 000 

A^l^Jlj J-Jj_ a_uJI ^-C^JlII ^1 . 1 aA« \ {J _ 3 

djj—L jUaJI a* < ^ - > j j—(j-s 


f^ii\ 
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£-i-G<JjVI 

1 A, N \ C. J) <d^L^j-2U_U^f I ^yQ ol^luj 

Cx5^~* O-ILlII i^jjL J^-t-sdl j - S 

^jGjjG J_i _jtjJI _txdl 

. cdj >\*ji o^Li aj-L dM^lc-uMI 

^-OJlII ed_t n (J^Ld. d~4J 

u^f ‘^Lxj-JII 

(Jjlju_u <^jjg cuj ^jl <^-dJ 

(^dll (JjVI 0^ 3is\ 1 1 (jl <(JH1I 
Jj JjJU Lclx. 15 aj-t di^ju-ul 

d^ jdu ^— ILijdiLj (jAa- d 

Id I (jxij-t-iJ I j < Lo Lc 21 I 

j^jlj Laic 15 ad. dl^-ju_ul ^dl 

27 c± <j^d- -Jl 

^dl 2dtdl _<-GJIj < LoLc 

J| j_^*_j Laic 15 ad di^ju-ul 
. Lolc 30 j-ojlII d-° £_Ll> t'n 


^ \ \i~\ll I JJfc ^_S d_JJI jGLaJ 

6jLsj di-S J <J LJJ <Wilh 

J^oicud I 4djdj . ( L 1 j I 

d-aj (Jc c d>Ldl ai_A ^jlcjJI 

j-O-sJI J V.\^.3l ^jjjI j_tdVI J^G 

4 a jj ^.Lc a LijJI 


olil < Ms I 




^1 j, u in 4Gxu 4ii!iG OLH, Sj-y VU, 1 (jlG-u^l ^5-lc Cuj-a.1 J-JLa-UI ,j\ 

.^juJUl j^iaUI fjA Uuu'i S jGlLo 4_L*.LaGLJj ^ u^l jl je^l 4_L^^Jl J^- 0 ^-U jinx I) (jl 
4, u <m ^1 (j I j-^V I j-ac ^1 I ^_L-oj (j^xa) jLaSJI (jodLJI 4. u <n LaJ^Uajj ill I jJs 4_Lil£ £ui i3 Gij 
australopithecines <J-u<mjaxu^l — 4-»jG\dl G^Gu^l CjU.£_» jl ^ ului’Jl ^jodLJI 
- ,JjI( j-» j^LslXI j Homotj \.,„< <tM (jxiGa, ^ J^lg-LAfe^t^ 

30 000 4-iI <^j 1 n 1 1t j^JVUl jl < <1 a >iA-4 J*% 1 fn ^aJ 4.1—tu‘JI Jjl I 

. IGJlt uGi ^Jl o1j-> ^tATk <0-La. 4 Gcu 


4-ilaJJI SJ .iiJI 

3 <Lii-u 3 


tjA 1 <1 n AJ^jjjAfcAlV) 


JjVI jLuGI 



T 



J^YI j^IaXI jLuG)tl 


c^UI 1963 ji.L_c ^ UjjL 

.W .E ,A> jL _ ojVI ^_9 _ L ( _ s _ a 

_ lxu J^uij (j_ 63 << 3 _LU 

** ^ 

aJJU^ jl J£.G CjLjlJl£. (^-Lc. J 

j|j£.G a< o)j _ 2 *.VI 2h° 

ji d^dl d^ 1 _ < - u ^d . liudd^ 5i->J_o SjJlSj 

jjjij d^e ^ <J^GG ^iG—<_u I dI djd 

d_^3 ji CiVLaJI ^j2xs_s <<j dj3 j-o (JS-tlu ^.jJijLaC.I 

d^GG dli u - L, VI 

^yJLjjjjLill ^1—o2>)M ^1 ^1 <±i^j jl—cilj 

J^d^ ^ 3-^3 a Lied I jjLi ji Lajla I dGj-o £-^3-* 

d>° cj l^ji_<_u jjlj <2005 ^Lc . ‘gL_lL dl-*-i(j 

^Li-ul^jJ ajlcl <^-ojlJI g-j) aV> 1 di_^dl ^_)^_<-LLlo 

d-o J^GJI Cj Jj ) dd . J-s J_^. uj) 1 a <11 jd JeaG luL 4 m* II adA 

Cj li^*_C i^.W m \ d-*-d I J J GlC I 4_a^jJLX> 4 x-^)i Cj^G d-l Llj I 


Growing Older (*) 
erupt (^) 



.<UI'ddl d^-txjVI 4 jl1j ^i j-o*JL 4l^> mj-II ^j2^.VI 

<j|jei.VI —tlu ^ ^-L^j |Jj| d' l)^J <1979 ^1—C 

4jlS jXJLS Lu-yj [d^i_4 j»_oL^. d-°] <( -djdJJ .H .W> j_tlu 

Jjl£. Ludd^ d-^ij^J-LI d^d^jdLdl ^sald_JuVI jl_a£.| 

^i aJ^^jll jy^Lu-ul jJlsL^.1 LUj ^Jl IjLlLcuI dJij <^elij 

. Jljdl 0) £lkj (d^Udl dLl-VI) ^ul^VU .jJ^LI 

jdudl JjX. dd-<-<jVI ^j 11aI (JjlJedl £j-<-ul J^.1 ji.1 J^aG_cuLi 

JjVI ^jxiIj_<-GVI d^ < Jj(jidj > jji <Jdj!$ j^jdl d_ »j-a^L*_II 

jLoci ^i cjt_ Gg ji JLjwdLdl dl_tGiU cdldlj ^Idlj 

I (*- ajGaC 4 < m a! I I aj-GiC 4jjidl^ 4 < < < L \ 1 < < < 1 1 d < , < < > ^ 1 q \ 

^_Gdl ^Ij^- 4 jLjIj aj_ G(jx 1 Ij-GsVI (JSg jljd^j — lljdl 

dd^- 1 (jxtj A^ll LoJjl£. dJdj <Jj _dl aljL^. JiLd. 


(2011) 12/11 f ^\ 


42 







































(jLujJI ^a) 

scraper 

A* (A -^ 1 c^) cr^ 1 ^ 

Luxjijia <_£jjVI ^ n'ii n ^3 £.3 



lau-Uj^l ^LJjUl jir?l* 1) 


£4$* t> 
JLuj^ J<, 

c£j*¥I 



w j<^« II Aj-J^ lS J! 5 4ilALll 

OO—i o— xJLlII 1 ''l_jl tJ _a - 1 —L= j)^.l.i 5 jl—ij _jl 

Jixj JS O—La. 4j —l u 30 000 J-A I—iJjjl c 5 ~^ 

<dli& LfrUfcj ^j—ll j-i^SJI ^1^111 J J ^' ; 11 
^j^csJI j— i-ajlU 1, \i—t au <Uat,.< mil Cal.,. vY4‘Vll jl 
Sjj)KU,l iLaJxxiVI 5xlA-oJ ui^a h—t<ijV) ^xj^iJI 
.^^-ifcVI ^AAlII i£j— >^d l j-t-ajJI jj-AJIj 

JIoj dljjl 4 _u3J^aJU (ei_^UI) <b ijSVI ^-JsdJI^ 

.^^xJi msj 4_aiaiii jjjuui 



LAIXL ij^aJI 5jAt^aJI v ja 4 inkic oijJi ill 


^5-icVl LSj-y^ i) 



<—uj juj SjMs 
^1 £<ij-3 ja 
CujLIujIS 

£jWI 


^3* ja dj^ljJjdiJI ja (jxi^iA JIAaa 
A w In II ^ 'jjfl ^ ^ ' (^j^VI j - " ~' j"' 1 " ^ 



j-ujuJI £| <J^GJI ^j-oj ^-lc ‘GuIaJI ^JlajJI J_caL-ajJI 4 Ajj1s 

<Jlc CjLaJ J A*-A ^Lujlj^ £-AJ-A ^A jj\_JtijJjljLjJI 

^/lJ^IjlII A*-i ^Lc ^d-o A^. I jaJ jj Jaj)^.lo _ ujj 

£-lA^ u' ^jjj-t-^Lj (^JL3LJ V £“ LjlG -cuVI I J-Aj) .J-AJlJI (j-° 

Cul^ AAA < (jG!}Ijl!I {jjljj A*-i Ij) ui \X \ jaJ ^j^jJIjj JjLljJI j_ tluJI 

LjuljI^S £_£j-c ^j^. 1 j-o q 1\ \C- dlLjufc 

-UA dul^ jaJ^jLa£.| ^j| (^-1^ (JdJ 

JjJ) ^jjjJLsLLo-J l_jajlj!S ^_2 ^La jJI ^ jJ-AJ jU3t ^ 

<Ju_oll Li Cr^^LlJ I ^j-cu i < JJLjA . I 1 cJA * i I 

<3^1-11 ^® jA ^uLJI A ^—II 

(jIiaxj (r p|j i II - ^jU-^LiSJI JjLa o _jLS <t-u^>AJI 

^A ^LijJjLilll ^jLcojVI ^jIa <dlJj • Laic 

j-a)j-Ua . JjI j^fl J_ lLuJI (^vj ^Lc^j ^j- 0 (j^ I_ 

Culture Comes of Age (*) 
survivorship (^) 
secondary dentin (Y) 
hunter-gatherers (r) 


J_iJ^jJ ^j_caJI J^G ^j-<aj ^-lc. <LojIaJI ^Jla^jJI (J a i 1 1 a < m 11 <Aj»jla 
( j-a] <^-jA^jl^ J> j_a (J_<xsJI SlAjJI Aa£. - a* II 

yr^ l^ 1 l y *J. I* 1 ' ! > ^ — •^ 

(J^JLaI-^JI <jl1LJ| ^j_A J AC ^J| <A 1 A A I _UlliA <JLaL^ 

jjC 6Ai4A_i^Ia £jJUu&^ wtn \ a _<_u 4 _*_aL^. ^j_a 

jLslj^I ^j^-<_uL^. ^-x-Ua-a jjjj-G ^I a~ s. i a nLi — <aJjla 

^j-iJj^j-ll _ <JjVI ja£. ^aAAj 6jlcV — <Aa 1I ^ llcj 

^A Lk. _JjLi Li^laJJ . 6 LijJ I AlC I_JLJLi I^S ^_3 

^-A-ia-i ^jLu-U^fl jA^A 4^k AiTi^fl ^j_A ^_AA <L^jJ 

^j-cuJI ^AAa j_a j) J^)A (^^LlJI ^L*JI ^j\ j| , (Y) ^^jljJ| 
^Ia LaAaC SIajJI AaC j^aJI j-aC jaAAjl! 4A_i^Ja ^Aj_ij 

^-UUJ) A^ ^AG*-i ^2)1 A i ^ ^ 6^JLi^ <-WjAJ ^l^G-A ^j-C<Jl! I 

.^_<x*JI 4 _WaU Aa^. 

^_j-l| 4 aLxGs! L$-a-I| llLua^j ^iJI <jJj^fl ^JlllJIj 

Ll^. jJ^JJjJLJ^U (JXI SLa X a ^jA-ll JlJjJ^JVI 

4 is*> aGGI J <lA1jjJ jjj> ^-jLjlj Ca-aCJ <L^T>JLiV ^_S 11 
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&^>Jl3 JI^Ls d j X8U-1I ^ \ \ G J-A ciilj <dJjj {jA Ll 3J_& • I jl 

4 W <I*Y Y ^.AuUJlJ La ^1 — (_11 Y i. till ^Jl jLd ^ w < I \ ^_3 ill 


<(oLujjJI c-uj oLcu-ujJI ij^aj . 0Yratio d < *t- 

^_3 C-!LlII (JAJ dll ^ 1U Y ( | J-%. eAA^ C-3j J *tt nil ^X^AlS LaA 

( jjuj Ja-^J LsJL JjaII 4al 3 j-ua .y ^£jJI La^a Cx3jJI cl J 
^JIjjJjIjlIII ^jL-ojVI JaLLs ( ja oLLa I jLjlL-uIj .caL^a^I 
dJ ^Llaj _col ^Jl LlL-^jjj (A jJlII ^-s_aL^. — d^^-^Ldll 

JiUI lj)\^.Mj O-ILlII (JXJ\j _dJI £_lla jJlsL^.^1 &J_& j uuA 

j-osJI I J_& lla£.Ld C3j . La^j3a Sj itiC 5-cu-aLkJI ( jjuu ^_3 Jj^fl 
(jA* A ^jU ^.jjJI (JIaJI Led — jl J^.^1 <lcxj_a 4 aI Ja jAjdxl 

<6^. t Vi f- 4-iuLa L*xJ 1 _ uj ^_3 i j Ldf I ^ *d a Y d_colli 

$ 

^JJUJ d>^Xd (J-ua Y Ladle. cl ^jl a s ^Lcolll 

.^yu^Juij 6jxtiC 4-cu-aLlJI 
&j-o£- jJjLy ^aJlIII (Jodi (j-a Jji ^| ^jU <C"x yII 

^j-cuJI ^_3 LaJAxa LsJL 5 a _cu (jG^Lja 

4JaAjia J Lacx (ja^ \ d> dlj . I J--%. ^cau-oaJ (j_<_oJ I ^_3 jX.\V\a — 

^J> aA\11 jaxC ^j£. ^IsaJI jA» Y 4 a I ^-3 OY jj), j».C. 5 aaajA 

jjd^fl ^jj-3 <20 jl 15 jl 10 ^jjuj ^_3 A J-cu 

^jlJI j-UJ 5_il J_i (^1 ^-3 Ij <_u jl 

LlA3 £_1L1j Lul Loj j .dJjJ Lx-aj jaJlILoj iajilil adulthood 

<(jr\Ans*i y^JlI I ^^/jLi^-ajJ I ^/julsJI ^_3 jJlsL^.^1 ^ a Aj ^ II 

jJLa-ss^I jjlsL^.^1 CjLjul£. jl J£-l jXj-2s J^a lj^-aj J_JJ 

■ <a!UII jLo£.^I dlJ)^ A Vi 11 1 y 3 1^jl <Jl9^ L>° L\1 \\^J\ 

£_LaL^-a OY <_d <^‘~jij)^ aul 1 * jl_' ^ Ljla^ JaI 

IIjj^ 768 l^-Cja^. a ^_L jJlsL^.^1 CjLLlC. ^ , J JL f^ 

^-JLaL^i.) J_^.1 p. a A J_ij .<j _<_u ^_ a*^Lj ^ J_a ^_1c 

jJlsL^.^ ^JLJll JjJI ^jjLs^I Ul Y Y I 

JjlS L^jj\^>.j LlAjjaI 3j _<-L CvxViLc. ^1 (^ ^ m f^J 

lJJGj <jljIjJI <£.J) A 11 J . 1^ A\ Ail ^jj) 4 1 A 1 -5 I ^j^-J^La 

Sjill <^L^.^)I _ c<JL ^^ < Lju-oI^J Jj) j^fl jljA^fl 

<Ji_ UJ ^jJJLla t 3 ^J^jj-a JjlS Ij _cute 

jj^j^l J/alILyj jJjLlaJI j,aji ill clul^ 5 jlUjlII <£.ja^ll j . Ci <^a 

6jJL^.^fl icj)a^s.llj . O<Aa iju-u 30 000 ^1 130 000 JjlS 
j\ y J 3II j isix II ^j_a ^j-t^ljLil JJJ^ L>^ *— 

Ci 53_<_u 20 000 j 30 000 3 ^ La I j_clc 

. 6j(j)J^3a <jlsIaj l^)^l 

RISE OF THE GRANDPARENTS (*) 
(j-a %40 (Jii-ali ^jJI ^.UajJI ^_Li4 olC 6jJ«J ^JiLdl |»_i_uVI jJ& LllCy ^-i-ujJ (^) 

1 974 ^.Ic. <1 l»JI 6 j-<fc ~>Q <iu^l jja j t^^-Lgj-ui*j~ < .<V1 <lLll3 ya ^ II ^ 11 
d^a Ci—tiilc. 6 j_a (jl jd-ij . Luj-uL» (jul y. jl jLa A al~n c, 

(yj ^>"1H) .<1 j_u jjAla 3.2 


6 jju^ IjIjcI ^iJI <_ij_tluJI jjlsL^-^LJ ^j^.^fl 4likJI 

((^jju^uuj^Jub Laju-U)) ^_3^_a JjLa <I jljA^fl ^jA 

? 

k3 < LljIju_uLj Ij_jJJL ildl ^_3 5 jlcu 600 000 ^_jjLLj ^ jj) 

d)l^ jll I JJfe ^j-2-3 . LjULilj!$ 6 JJ-LI dlhI 4-^-jL-<ia ^jLaJ 

jaJ j| <53 lxjIjJIj cI - 1^*21 I J-^. JLc. CjLl 2 j JJl_a ^jxil lil 

I Jca. Jj^Ls j j_aJeJI ^ja 3/3^1jJI j 5_<_u_aL3JI JJLj ^ ^ \ a I ^jti* s 

CjIca.V! ^j \ ^j 5> a 1 1 I t-i-A Iji^j (j-^d-ll 

C3 LLUI L^jlS Cj-^^k3 ^IlJI <A^UJI L-^jijlaJI j I <Ajl_cud) 

JaL-A-dl d>-o <J-t-^-3l 1^ 1^3^. J^-Lj jl a Vi \ ija^tol 

oIx-^LLlLcuVI LT 2 jlj-3^fl 

6 J-A ^_3 6 Jjll jlJ-dlj <_ij_djjJI jJlsL^.^1 a <d <J»_culjJI 

^^Ul ^j^.^fl ^-iljllj <^lHlcul (JiS_ UU 4 \ \3L II £l \^il 

-clu ^-i^La^j £A I 4 J (C a 3 < jl^A^fl ^ja (J-31 IJ J C 

. IjulL-uVI cw i m Ij 3 j^-LaII cjL _ dJI d)L»jj) SlijJI dd 

d)j-3 .Th> ^^ILaJ^jJI idj) a 1 1 1 \ 311 daK 5_cLu-cs SjLcLij 

4 is** y ^IjJI ^ _3 CuLl jc-ijllJI JjlS La 4_L^_^-o ^_3 SLicdl 

. J-a^fl 6 j \ is** 3j 4 y a \^ \j 

w jIoaVI 

^^Ldl _LX 1 L 2 JI ^JlLlaII Jjj) 4^11 3 Jc J_dl 4_ AjijIsJI 6 CA 

<AjJI 4 jJIc jjlSjjJ 4_uliaVI L^j jJ <<AjJI ^JLxJIj jLjlWI 

4aj < m yII olcjajdl ^_3 d>_dl jL^ jljA^fl jLaC^f ^jA-3ajJlj 

(Ja-ojjJI lU^J oljJ_ uj ^ a A \ JjlS d>_dj .^j^.VI 6 j_ 2 ^dlil 

|^LujjAjJI^ 4_x_aL^» d)-^] ( ^-A-S > ^-a CyJlS cjjJ _cu^fl Ijjfe ^Jl 

j-«dl Jjla cl jaJljlLI J dj d>^ CyIL> ^JjlU d^J-^L^. 

4Aj^Li J a^>3Lj I ^ Y Y "S. LjJUi_ uj I j3j -(^J_<-1 ul!I Jjkdl jl_ UJA 

.JSQll 0 -°j J-CdJI <lij= yj <ZjiJLa 

4_ij_tluJI jJlsL^.^ 1 ^vl^x a 3 . Luufcj LyJ^j Ly^ ^.1 j Lul J_u 

j yA Jjjdl Ja_ L^a c IaaaIj^ ^_3 ja JlLa <^dl ja d>_a ^_ aG Y 

etc.^ 11 I cul^jGl IaLajJI ^I Gc .1 a y _3^1 

JJ.C d)^ taK3 . I ^jJI djJ-dG y IjjK ^iJI ^A^^fl 4 jlaI^ caJI 


jaJAa 4a jJUu£> C jl Jjl < 3jll ^_3 idlA d>j) <^Lx-il jl j 3*21 

dlJ jj 4 a ^JA JA JSaajA SlijJI Ji\c Ia _<_U ^A^^fl ^L-GlC.^1 j-a£- 

.6jAA_<-dl d y y« IIa 4-Laa^-I I 4 dl > ^ ^ V1 dl a V 1 11 


(Jlj cuJI d)^- 4 aLJ La Ida 1 a 4a I Ldjjl Ludlj 

(Jlj_<_uJI d )A YJa_3 .' 4Aaj1sa jlc^^l d^J- 5 _dh°d Jljdll 

^ad ^flj _ <-^< Ll^jLs jljA^I ^ _ujIc. (j^W jaxsJI d> _ £ 

jjdd-ll L>° ^ IdAj .4_aJAxa L _ uj ^Ja ^A-a I jdj 

d>C. LJLiajj 4, yju-oaJI ^jLa£.VI ljLuoa tlaA <4_3lLdl ^)La£.VI ^-1^ 

Ij)^. Y ts~i Y d)G ^t-a-CuA JA£. Ija-aIc. CdLLJI 4 a _ x_uA 
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6^ H CJjLi.1 lH^jl (• LflibJ ^1 SjI^JI Cjjj-o 

^jJI 5 ji _callla Sd->jd dld^.VI dld£-l ilSl^JI 6dl_JjJI 

Ud-~>J 6jdld il pj l^_j | Vl_ < Ll^Jj _cul j_ lLjJI 

<Lr alilll jJi cadi !)j j_i_cadlll Iaj jJljlojLII ^ 1^. 

^ iic < culjdJI LjlJj^. 1 ^d-ll {y j cajJI ^jV 

j-aJlJ I Jjia ^ La*jI Cf^ A s J$-3 • Ll 3 J 1 i ij_cu! ^j_c<a l*_o 

d-*-> |^jj jJI Ll^Jj-CUJ ^j_C*aL*_il JjI jVI J_CUjJI ^Jl 

S L£J)1au L*_C 

lalda JjlL^jLj <^j _!> cd-ad (Jlj_call Id-A <1_ jL^-VJ 

^-3 la_cujVI ^xaddJI ^£jaaaaJI j_t^sJI ^j_o j_dull 

S^adJI JI laa^da 1 \ \j\2 dJ-S_s la_cu] c-JjX. ^_S 5_>^a I £-dl J-O 

^iJI <1 \x 11 \ dd j .cd<^ ^ <ju_u 40 000 j 110 000 (j-\_i Lc 

^j-a^LsII ^dutillj ^jJIjjjjLlIII j _(JuuJI LaIi _cujd 

. 1 i i a a\ <la ji_cojJI <ajaVI ^JadJI Cdld-i <Juaa IjulOl^ jX^J <jadll 

OY c-> Lajj~ j(j) ^s. C- c-J_caa <ajld-a ^j-° aJJ-l_ a_uV ! Id-A 1 iV\ a ddJ 

La^_jj^alxa oLaisJI ^j_c J_i JJlJI ) L^^Jjaa jjf\ jl£.J).Q^\. l 

La^J daal^J <4_dlalll Cdl d _S Ij _cute 1 is~i ^j-o (jA_C^J 

j a Vi \11 ^j| LjlS _xiu^l S&j .L^jIj 4^-il_ ajjlLLI <jlsUjl!I <jlj^^jL1I 

La^_ijJ Lu_ul j^C J_tluJIj 

I &j^»3 <LljLa-Ol^.I <AjILxLo OY c-JL l-^J)C- a <i\ 

i>jJLJI ^l£_> SjLjJI j_cuAj 

J A^a II _xsJ j J ^ 1 j\c LaLjuIj ^ jJI ELl^JI Jjl2 ^ 1^. 

dJ jli ^^11 

^Jl <ju-alllj jl Jcl <Jj1_3LjLo C_J_COJ Lu-u| <—>j£- 

<_A^aLaJI OY <_ 4 < ^~j(j) ^ r c-J_i_aJ ^ \ Lo-o * )Li_JuJI jl J£. I 

Lilli j_tluJI JjJLj ^iJI uj _cajJl dit I_a^_i 

• ^JJL9^ 6-° j-aIuJIj 

iijllLLj 

Ij_ujLc LlcuI c-jaii Jl Cy* 
— jJl£. I J-Aj . jl J-2x^fl ^lLxj-O Ij) 1 A^i \ 1 

A<n ^-2 l^J i_A_i_uI i_j^C ^-2 VI Jjl£.| <jajJli 

<Ji_i_uLLll aLjuuuJI L-ilji^laJI ^j-o | LlSLJ I j ^jIulsJ I ^j-Oj_S 

<J JIaII <JLJLjJI ^jLi LjlcJ <-U Ijl J 0^.11 j_a-OJl1I 

JjlS Iaj (_1 m's j\ JJ-y (^j-& L^-ul ^_JJ-C 

jXjJAH jA/'iJt II c-J^S_ laj die ULd^ _LAJ ^lll &Ll-xJI 

j a^>«II cj^ <a <i j^fl 

A _lajlAjJIj <—i ~^.x\\ <L^julj ^J^-^fl jXJdlJI 

<s^ CJ^ lj -cad c> ffjJI 

~jj>^c <ji_coj ^-lc^fl jXjjdJI jA^a II JJJ^I 


£_a j-oJlII Jjla ^_3 J-sl^a c_^l_ lajj^I ^-d^Ja IlS llj I ^_oj 

^iJl^ jclli: j\j^y 6^ ^^jJI JJJ-a 

Jjla J_> l^jj UaJi_caJ l-A Lxj I llku-xV Jdd . L^jJ I I_ jlLc^JJ 

j, a a ill ty^i c_dill^VI nZs\,\ i« II £_jlajx ^_S ^j-ojJI ^-c ^)-oJlII 

j j.s\X II _o j_cajJlj (jjj-i^ljLil j_ lLjJIj (J^lj^l 

^ ljj5>Ui ‘^-^1 

<JccallLi <1<jXJ (j"°s3 .c_dl*-c^al <_ca-cd ^Jl J-coj OY < iI_cu 

jd^LlJI a \ _cajVI (^j-& (^>\aJLj 1 i a a 5j_ui£ lJ^ 

4jljjI Jadd d-2x^-i <<Ji_cu 30 j 15 (J^ j*jl^Ia jLxC I ^d Ij-cOlS 

^1)HVAJI ^jjuu I I A _ajjLc (j-o-o ll_cu IjA-S-H-i 

6j_ aIlC Jil ^jl-S Cjl-AdjJI i, 3 i\ a^I ^Jl 5 ji _callL) < Jjldll ^dj 

<^JJj(J^I ^_l£.VI jXJddJI ^j--VkJI J A^a II IA^lIL _cu 

jldC^fl clul^ 13l La <djxij . V-al^-a I d^x 20 dlllA 

jXJddJI j_colS_IJ <jljIjJI ^^jld-all^ ^-31jl 6 jJlj^JI 

^ ** 

<<jljl3l!I dlt _3 2)_jL^J J n^ll ddJ«-ll Jixj dd ^_lcVI 

^^kVI jXJddJI (£j _rv-^cJI J A^» II CjLlI^- J \\~^~\ 6dl_C.L llad 

lY<:ij .2^^ ^jlll LildjJI dljj jxld-a2i_cuL dUdj LodJ ^jlll 

1 ^ \a jd-c V (_5“^ <_A-^VdJIj .<JjLaus _jIjlj 

<L^j-a ^d ^3jl l/_S-ILlU ^Ll^cJI dJLd ^-1^- f-l_du-ll (Jd_s-a ^jl 

.^jAaill j^lal 11 2h° I d--v 6 j_2cG_o 

^L’S-sLslj ^1 Li^.jJ^dj 

^-d_i^l d I d-2s» VI dd.C | <^J> cdd^tl I d-CjVlj 

ll^^.l < Ll^Jj-cuJ ^Jj-a^Ls-LI J A a ill ^^UiU Lc ^d 

ddJ Sj_ uJljLII Id-A od^l ^d_II La :6dld-c JIj_cu 

2)-a 6JL^IJ j-ajJI Jj _la <_o_cu ^jl Lc| :^jVLojl^.I dll_lA 

^j__cujJI CjjJlc ^llI LuI A _lajJLA^ai. 1 Cj Lo _caJ 1 Cj Lc J) * 

j^_la £-& Cj 13 jxJ 1^11 j I <^dV-tu I L-cJj-caJ ^jJj-A-^alxil 

^rvV J[j)^lil n\ dlld 2>C l iA dlsl^J j_c*aL*JJ ^c_iju-allI 
^_a I^JLddli jxJ Ll-xjj_luj ^jjij-A^aLx-LI J a a ill j -dl^J_call ^_S 

^lll 6j(j)la3ll ^LaJ_cuVIj (j^idJI lja\ is\ \j 11 d^_<-ail 

.^jAcVI jXJddJI ^j^^aJI j-cojlIL <_i-^aLaJI AdlduJI ^JL»ui d-dxu 

jX->ddJ I I J IS\X 11 lA^JjJ VI dillj I JjLd IJJ_cul ddJ 

<Cj-a1xo <a_cu 100 000 duju Lc <J_id < J-»jJa ^j-oju ^_lcVI 

2)-a LirwJj_ luj jaJ^j_A^aLc ^j_oj l^l^ ad_d^JI dlld (JIj_laj 

<laji_ cujJI CdLodlll cdld (jj-od^aJi_caJ ^LcddJI dAjJL j>^ dlL jljJI 


llK g-l a^C 1 ^jl jd_u) .Ja_cujVI ^j^aaaJI j is^x IL> <_i-^aLaJI 

6jj)la3lI 5aaJ_cuVIj 5^Lu-*a ^d I^Jaj_all dd ly\lcj)o^ 11 

djJldlll 6d-A (j^-lj jXJddJI ^j^aaaJI j is*iX II <La.j>c Jad 


BIOLOGY OR CULTURE? (*) <l^LiJlj 5-oaldJI djJldlll dllla <Jjld-c JljjJI cu daal^ 
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djULc^JI J jljA^fl <JJ_A ^dlil J AXauJlj < JjjLxlll Id_Ax_a 

<<JjjJI &d-A r -J) 1 ^ ^ 1c.J) . ( LAjJlC. J ( a. i < i ^ 11 ^.^Oa (dJI jJ&j ^ o ^ 

IdLijJI — ^Ac^f I jaujAJI ^j^auaJI J^3t 11 6 jJlo 1I djLo_ujJI ^jlA 

^Ijdj jl <JLlll Jju_uj ^As. <jJ-OjJI _ ujI ^_S 5_LL$AI 

A ^ fn dul^ L^llG j jJju — djl jd^M 5 cLuua ^A <jljj£. jl j c 

.<jl£uJI 

(S* CJ^ 6^-^ LT* C 

— < -G-> dllAj < Lg^i l£j-^' 

— mlj)*\ a < t \j 4_X_c Uw ^j_cJ <^jjl& j_A J> d^ I Lc^j . jjlalJ I 

I Jj ij-o ^lx * Anil I d JlC Jjja.j d)Ls t [cJl9 *<«oLq 

^tlaG 6 JjlAx> J_o djV^Luu Jj/n.jJ ^j-iajAJIj ddVj)^J l 11 ^yG 
dA j . 1-AdljAl dJIjl jlj!$A £_o <±\£ _ujJI CjLc j-a^aJA 

J -c 1 (IrGjJjaJI j < Tm 11 ^-S £“jLu^ ^GG <La.jlJI I J 

dllAj <^_l£.^fl ^u*dAJI j 1L> j.-urn 11 ^_S 6 jjl1G 

lyd^dl u-i^-Lusa ^£d_II J 5 I 4 JI ^lIG_ ujJI j-QlIII 4_Acl aA c s 

<^jl^SjS .G> ^J^iG dA j . <G_ uu 10 000 j^G JjlS djlll \\ll 

La^_» L£ [ Ljj 1 4_x_o La. La_A^l^j] <lS G dGj l_A .H>j 

(2009 ^Lc j_uuu ^ AJI (((4ix.*/ <_ 3 V/ S^j.<.tLxJI^ L^aj!)) ^jl 

^jAI dill ^j_o — 6JJ Gill o l \ \ 11 CjI^JlGLo >.. kjur*j ^ II 

l-J-aI^>. J-GG (^J-o JJ_aG ^iJI dlt ^1 jJLaJI —1 Jj\j2 

6^-GiJlJ I j) I J-O ^ 1c. <lCj_<_<jLJ CJJ) JL'xiW I j Cj I_Gu ^jJ I — Jh\ 11 

j|j£.^f| ^J| dllj J_ <-GaII <<ju-GLII <j_ ljj lGV| 

. jJIjlJI jI ji^L! 6j-iljpAI 

^j _ ujj j gGlILAI LlG (j* _j iiiLsAI ^ji j_^jAI <j_<Aj (j-G 

^j-k Cjj-^As ^iJI dJJj J _o L J_s G J-i J-a. 6j(jJajLc ‘U.aGl J_JLG 

A-JJJl 1L1 <jLiLaj| < \ \gC, d-ul^ < ( ^A£.^fl jxjjjlll ^j^auaJI j-uajJI 
La jiGcL <LL4-JI ojLua j-^VI Jjl ^s .feedback ^ nljJI 

lAa^-du (UlJ I \x \ 11 J uj I ^yG Lc _do Cj La>j a g I 

4j| Jd^JI jjuG (^GJI ZSk*±\ J 6JJja 1I dJjAj-aJI (Jl^-uj^f I_2 ji_UJLC 

CaGJLJI <-^aI ojl>£. LajjJj ol jLvIjVI aj-Aj .modernity 

(jl^ ^^iJI <GK a nil Cj Lx-ujjjA I ^1 Cj JI (^lll <ji-ALuLjj jLUl 

^ genetic 3-Gu^JI jlAVIj ^UjAI jAVI dllj Jlo L^A 

■ .<Loia jA^I J Lluj ^>^1 I jG ^ dAS . LlA^LujI 

- SjljlujMJ ^.alj-3 - 

Older Age Becomes Common Late in Human Evolution. Rachel Caspari and Sang-Hee 
Lee in Proceedings of the National Academy of Sciences USA r Vol. 101, No. 30, pages 10895- 
10900; July 27,2004. 

Is Human Longevity a Consequence of Cultural Change or Modern Human Biology? 

Rachel Caspari and Sang-Hee Lee in American Journal of Physical Anthropology, Vol. 129, 
pages 512-517; April 2006. 


Jg ^jj-uaLsA.) j-ujjAI ^1 dllj Jg jJl^l ^JjLJ OY Ujl_UJ 

.Aa_ujj^fl ^.ull ^j^auaJI j-uajJI 

oj-^ JJl9^I <As_ 2_) ^.Li (^AJI Lc 4ijJI *La.j (_5-^ ^^ 

^jLa. ^LajJI JjL*_uaAI ^A £. Jt.i\ jXJdAJI ^j^auaJI j-uajJI ^j_o 
( j —uj ^1 I jluaj (jl ^^Al ^Ll^I (■ Li_AI (j* ^ Q \ & dJdjJI U-S-3 

LLs 6 jLjJI aA _A d)l J-A c LlS dl_ uj *)! Lo-c _^JdjLc 

.^dll 6 J \» s jlAl I 4 J Cul^ 4AlA J-a^_s aLl^JI JjlS ^jA^. 

< 0 iLl^ .H>j ^ Li^ I 4-X^ L , A)-^J <^j < 1 ^j-A .K> J-& ^ ^ k> I Lo^j 

L^J^' ^Jl f^LujIjj [jiyujic jG 

^IdiJI J-^La. — (j-sallAJI ^LuGVI Cj Lc JJ^2^G ^yG JJ£. ( 3 -^ 
uGjJajG ^jojJS-ujj Jj-A 3 ^ dld^a .^1 <^«^L»A,I ( j-°l)-ll 
Lo-o jX^ljjA (■ Lu I iojG. ^A <jlC-L oILa. YI j <j dLuajA^fl jaJfcJjl j-g 

jl J^a.^flj .ja^AjLLa.1 LAjj jaJfedVjl J-<-aJ JJ£. ^dLij f ^ ' 

ddI» ^ — ajAjlII <Li£. iGLa.VI AsuljjJI oJjl)^ ^ ^ d 

^A _<-j I j£- CD L>L<L-JI ^ CjJj I_oJjl£. 

. ^ W^ oLu I od-^^ L 5 —^Ls^S I £_o <AMj*AI j-ualj I JiJx3 


4 \ lc ^JULJ ^AJI i^JJjl —UJ^f I J~\ ^ 3^ Alu dj LoJ) I X 11 6dA (JjLOi^ 

.^J-ujjAI ( ^£.LajLa.VI ^.Ualll 

^AjJlII fj _c I Lc.1 J* I I_uAu I Ax>^Aj fj _ujJI j\ _ ^j 

^_A Lc iJLiil Jju UJ < A\ \ \ 11 djLcjAxll ^yG — < lsIAjAI 

djl^i- 2 ^LAi pill jLa*j) \ dyl jl _ ujJI cjIaLljAI j^l^l 

<jAjlS jl aS _UJ _UJLJ <jAjlS^ <jlaAjJI djLcjAxil ^1 ^lGLs^JI 

^1 CjLujI jJI CJj-^Aa I d-S^ . ^ Loj^j t y ^ ^ II (J-& ■«■ * 1 4-C.l \ is** 

31 [jJ JS _uj <l»_cLa. ^>] <l^jlLu^j_uj .P> l_Adljj Jg 3^ 

.5AlAj (gi jjAIAjJIj dcl^A-ll JAj ^A jx-ujLa. J-cLe jl^iLlI 

^)Lc_uaJ ^yG Id-jj-° JLua.^1 AddGlil j_uj^fl dlJjLoJij 

Jta^ f>j2j fj) ^jlAil Ja tfZ J—GJ .<A^1I ^jujjdJI JLuaul 
cjLo jAx.ll JAjj AddGlil JLl^^I jjlc cjLc^IjjJI GI_cj_s j-oxAI 

4^uLujjAI 4_jIjAJI jxlkj Jj^clu Cs Y l *' S I-^GAj ^yG ^1 

6 d^ Lull I ^U^\Aj ( yJG 1 \'\\ G~S ^AJI <jl£. LojLa. V I djl^JLulll J 

1 4 4 X 1 4 -N. I I K J. .,G \ 4.7 4 4 Led I ^ 4 Q I 4J 

^Laua.^fl ^A CjIdLij LuGl dJ-c-a.jS LlAjAI ^A djIdLij-^^J 
^_S 6dJ^a. j-g jaA <_» j-g£- AS- j-o^a-c <Al_uaLi dll AJ Li K M. ll 

aj-u^AI La11j-JI djlcjc^llj .G_uaG. JIjA V dGL^j 


^.Lc. • dl jAujJI ( yJG 6d-id^. AaLoJ I ^ JxVllI 4 um \ Sj 2_al jd ^J -A 

Ll-vj ^ 4_x_cLa. ^_a] AjiLcJj <JjL A> j-dij <2009 

( ju^JlG <jlj ujJ I 5A IaU I J \ <jlS I J^AA I £jjxij L uj <Aa_e ^A 

iSJiJ -^il^AI dLl-Gill AaLLaJI ^ ^$-G -Gj 

d)l^ jJ^^fl _ ujJI dj lc. j-c-yJA ^jl ^-AjjlC Jjj_l^LJI 


Scientific American, August 2011 


jaAaJj <<LalVc GjLaA djl^Ji_G jjlG j j-G JgJxj> ^_2 jG^fl L^A 
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. LlAAjJ^A 4jlO J^GlII s _ UJ 

(jXioJ <JjLO^. A.^L^.1 4 aIjlOA Lo_& ^jLL jklJI 

" " ' ** KJ 

I j jJjlA V 4jl3 fjju _JJIA .VI 

^LIaa ^I l^i"vl\ ^Jj < I Jaa 11 jl jLsal 10 
jSL* <LJU.J . E^jLIIj 6jlil (j^_> 

J^aIJI ^1_j 1 J^.1 <(_> u j! w >_^ .D> 

50 j _ajVI 4AjLd _xlLaJI 

Jj—^^Jl o'-^J ^ 

^jl JU2iX\ ^ _3 JSU1I J_LIaaJI J_aIj_UJ 

Large Hadron Collider 1 ^jj J^J I 

^jljjJI \W 4-AAjjj(jV1 4-oLd-oU ^ _itjJI 

d)l dx>°^_dull! I_o| . (CERN) 

^.LVIj .JAa 1 1 dllj ^j-o Jj| 4 a _call) dit 

. dlJj III i ^ui^Uii 1 A. Wj) 
JjjLJI JljLo ^LjaxsJI IJ-A u'unj 

dull Ijl I_a 4_3 jJl 1 V_J^L I_iolo) 

a. ^ Q I d \ , <.1 , ,, | d \ a A | 4aa^JI_ 1 I ds jjj 1 a \ a U 

j-oVI dd jl <4—^ p* 1 '* ' 1 iS ^—^ jsJL*-!) 

d L II “'1 \ < >^s 1 \J 11 \ ^JJ^U 

l-SJ-A CjI \ aAIajJI Jl_o_^. d)j-^ <£-aLJIaj 

dx3^ cu j-oVI d>^-l <4 aIj ^ J—aaa 

j-j-La dLdlaiil d)i a.A^I <jljLo jSSi 

lolj .4 jlaaLJI _caJ 4_J jU. Lo d.)- 0 -^ 

JaJAlII^ 4_iJAS-ll jl JcVI _Jjld (J^AA 

^j^.VI 5_uLu^LjJI Cilj(j_Li 11 d>° 

^jVI 6^yll dj j).^ CJ^ 4"*' d>- 

4aaI i a^IajJI CjLcIjaVI L^olS JjdP 

^aJI 4jLl 3 jJI CjIjjVIa dr^-AAI ajoaII <a^aJI 


.% 


4^1 


membrane ^ JjVI d j ^11 ^1 M d j _o jj (^) 


- 5jI jAxxiUJ ^-a.lj-3 - 

An Imaginary Tale: The Story of the Square Root orf -1 
Paul J. Nahin. Princeton University Press, 1998. 

The Octonions. John C Baez in Bulletin of the American 
Mathematical Society, Vol. 39, pages 145-205; 2002. Paper 
and additional bibliography at http*yAnath.uaedu/home/ 
bae 2 ^bctonions 

Ubiquitous Octonions, Helen Joyce in Plus Magazine, 
Vol. 33; January 2005. httpy/^lus.maths^xgA»ntent/33 


Scientific American, May 2011 


AajLij d)^ J_-6j_1^x11 jLsljVI 

(LaM UaIj <jL*_iVI <_>j-cVjlxJI jIajVI 

1 ^ ^ J A ^dJI <JijLdJI d>° ^ L. A ni ^_A 

<Ajlaj dul^ Ijl _IlllLj .CjLajLojlLI 

Caj-uaJ dULolil d)^ (Aj^j^jl^ ^IajVI 
,dUj 0-° (JajSaJI Ja 

J» C^j-ll C-AA-caJI L_^- laj^A 

. jIaaI 6j-tld ^ : jIaaI 6j-tld I j dxi^^ 

" 9- 

-Llaa 6j_sJlj 6jlil dlljd)^- _A 

.oLaLoHI J — A, a jl Jd VI 
JAS .A A^qll A _ il_^_j ^jxiaJ I j_A 

^ I—jj^s, — d, 

u* CM *dJjj f-f 5 u* 

. membranes 3 \ < <icV I j I_joaV I 

^QiJI pI_JJlII d)L^ .Jllll Ja a. a a j 

.a!a !^>J ^ j jj jj .2-brane 

I O ^ A AJjJlII ^^1 

. spacetime LS^ jU e VI 




,Uok 


■& 




(jtijsn 4j jjAi ^ Ljj^yi j/o^y/y 31 <l*Jlu 2 lJi *Llu 

d)jJ dh° J—J~Cnl <JaJj^j 

d) 1^ IJ l-S . ?• 1 a^*> ^ 11 _ uj 4jl3 (> jjjaJ < d>^) 

4jlajI jl jl ^—^lj Jaa (Jl^^ I 

dj_^ d)4 _*-*1 4_ uLoa jl 

J-^.1 j L^ a <i,A^j)Ui) S^jJlj 6jlII 

4.^-ujj ^ Jdc jJbj - jldcVI d)—o 

^LLjJI j_a jatJI lj_Aj < division algebra 

^jkJIJ ^_OJ^JL JC-0_<_UA (_£j-ll J_^J-ll 

d)lj <^£j^.| SjIaJLJ J .4-0 cuaII J UAJ aAII j 

9 

Jia :4 jlS JjLLaa CjIjaaa_ uJlj ol^lll 

J I JAI j I AaAjlA^a. J I AC I Jj^A-O 1 A^A-0 J-^. I J 
jLlldli .dLdlolo j I CjIacLj-o j I d->AAC 

d^ I dU tj i 7< aCulaaL <Aa-oa d ^ * 4 3_JUJI 

.^jUIj SjLol! A^.j-o c_A<-a 2 ij dlllA dxi_^ 

< CjV-cIaLII t-A_ a^a La a Ai. aII coj _A^Jli 

d>c ^LaJI qa _*a — d>l_Ajd>^l j-_ 

. d_t_aA jl AC VI ^aLLlA vwi,, T\ — 1 ^ L 
d^^au V plaything <jjlUI LaUc {J\ VI 
d)l <^.L^a I —aaV < IaAaA^ d)J —^a d)l 
jIaacVI Ia^Jj .jIaacVI d>°J^I ji^td 


d_)AJ ala 4_sL-js| (j\ _ajVI 4_ 

A^.1 j d>° 4 a!jJsI 4_ ijLt>-U I aaCj-oa^-o . a.LojlAV-1 j—ajlo jaI jIajVI 4a jL\ a 

' ^ " ** ** 

jdjJI Jjloa d>-o-° ^ 

^jl^JlII (J_jlo Lo^ < JjlaJI Ja^.j Iaa_LA 


dyA ( jIjla I 4aaLoa j 4jlaj I ^ (jA_ aa! ^ 

. jLlaI 4aV a 4_sL-dal jjJI -uaJI 

4a_laicVIa ^-oVI JAxaa LoJoC <dl_Ij-lj 

JIUJI jLldlll d)J(J——» Jaa d)l I IaIc 

4_SUu_uJ 4 -laj-Ol^.J 4-3LAJ I ^_a ^jlaaL J*\ a Vi \ 

4ajLla JL 2 JI I_o^J . I Jala 11 j 

Ia^jl^a ! IajLoaa 6L^.L<Lo cJ LlA .jbjVI 

M-theory %3-j^ jla HI d>1 dxj>.^4^1 

L-A^.ja-I-OA ^ jJI J-oVI I JALA 11 L-A Jkn 


/V \ ^ ^ 


Jl jl 


oLii£ = .^jlaaL Jl 


i dladlolll JL OALA_a_u1 

Loa M d \J U \ 11 a. ^ o 4 w I V <lJ _i_uVJj 

4a_»_uL_uVI L^aVjLsco 4aIaU ^a_^ L5 ilA 

6 JJb ^-S d>—1 a * M i_S^^JI d)l jj- Jl^-a^ 

jjvi l_5j^ji La-s^ai d)i 4JL2JI 

d)1 oa» a^H d>^ 4_^1 .(mysterious d>_ 0 

6J-A 6 jlld jl ^ jJI JUllI dj3jA JJAA 
. V \V\ a no 4 ajLlaJI 

^j| 6^jl- < - L, VI ^-SOAA <^)VI 4 aL»Jj 

^La LaAAA M 4ajLuJIj jl_djVI 4 ajLlJ 


A i tj \ A < I I I j-A dj^“"L$ ■ 

jLsaVI (^jlda 1 ~s.L An d>^d>^^ ^X. SU" 0 -* 
JjkdI I dAj . [^7 <L'^.&x*rJIJ5L _ JjJ! 

jLIaoJI L^olS j_^_La ^jdJI jLsaVI J \* \ 

^Ajil 6j-o — (jAdj-^ dll Jj < JaLLII 

J^UJI jLldlll d>° Vjaj .d>^j-^ ^j-°j 

4oaLoA J I 4jLJj I J I d/_Adi J 1 J-^l J J _ 3LA 

^-3 jLldd J Iaa Id jLjla! 

. JIala I 6j aiiC. J I 4ju_u j I 4jlaj I J I 4aV-a 
d)J JJ je JJ^d-o d)H ‘ LyA-ds^Cj 

6j-lVjlxJI jLsaVI ^Juud d)l CjI^A-oj JiLl 

self- Lul j 4Ju-aIlXI d Ja_^,jJI 4ajL\1I 

l^dU ^j^.VI 0 VL 2 JI I_ oi . consistent 

Olib^ C >JI ^ m 

uj\ a^ ^Jja dyp. <anomalies 
dyAal^^. d/ajJq^. ^ dAd-SAjLa 4_ cll^a 

Loo4 J JulSa jIajVI 4ajLljl 3 ,d/ ^Ido 
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#tafaHat 12/11 27 aJbJU 

2 U©lnotn 2011 j-LJU-UJJ /jX&S 


f^\ 


jUoii a^ij 

j2 £jj-t-a LJ! 4^lj^l (jsSjJLxll Lfl-J yjJaJ *U£j£JI Jj£ <JJJ (jj 

. bjXtl jLlh! £- U^. £g. 1^7 (Ju^Le/ ^ i^o ^7/ (_gjj-> 

<<_£jl£ .F.A>- < t J L 9^aJjl^ ,R.J> 


. L&Caj Lj^LU 

^-Lc. ^ (J\Jl^.Ll 1I _o J_> JjLI (J 

Lul Lijjj—cu ^cljj • LjMil j'— t 


Lij)\xii SlGj 

_dslGL 


<JlL^ SjG _Ju dlG_i J^LG_> LojlS 6jJlLo CjIjG_ 3 6jJUA.d <J jVI ^G 

JjaLJI < Anopheles gambiae ^ llj J—jJjj I ^G 

&H ~s. XA <GG)j cGl_clGd t Lij^LLI CjLlIjGLJ ^_caJLJjJI 

dbljGiil jJ-JU-oJ jlisl iJUJI jGlGllI jjuJujj .J_tluJI <j^i 

Jlc <Jl£. 1GJ_1I oLI^I j-sj-3LJ 1$ V\ 4\ 1 ^iJI ^-LLaIIj 

. L> ^_s (JLs-3 IGJ Lojjj <o 1 1 a i ij-aLJI 


( **^l 

Lj^Lall t^ . -i-i _call ^jGJ_*jJI 1 _si_Jajd <LiG_i^ ^L-oGj _<_u^fj 

<L^IGJI <_iLj j <<LsJjL^-c 6j._GW 1 L|j-i <<Jj jti ill <_caj|jG 

_<_ujJ <_Cj_<_a_i 4-flfslGJI ^Lj jjliLi <^jGJ-X jJI (j-a 

<LAc .j . <J^_caJ <jLjua. <J_iJjG ^J\ a 1 <j Gd.ll ^_3 4 !Li_s^J 

^£jj^G ^G-ll cjlj_id I ^>1_ <-u(SyJy~L3 ^LlSj. _ (-ojjJ Ci ^ i is~* 1 

LaLlcj^j ojI diljJj <cjIjjlLL-U j_> j_*JI ^_s cL^I <jlL. 

cLcuL^j d q 1 ^ \ 1 1 < 1 \ t 1 * 1 1 1 j < 1 \\4^^U ^ <j^J| !**<!» 1 *^1 i c 1 < ''i 
ujjUJJI 1 ^ ^ 11 ^ 1 \ \\ a 1 j <Cj1j xn^k 11 jXjJjJI 

SCENT OF A HUMAN (*) 
GENES FOR ODORS (**) 




&SQ-S . Lo 6j(j LlLo <jlo _Ju CjI jCS ill dJ Lloj 


LlAjj^I ^L^jI Lij^UI J Lin dj tiA 11 

jjJJJlU iililil j LOjLc _(JjLi 6j^ ^ ^IiG x^ll 

^ #< 

jiiV\ 11 <^Glj ^LiGLi dlj^G j .^1 L5^" 

jjVLi <^julGJI L^-AIJ-Sl ^x--^jG Lc (J^"J_^ ‘C/^J ill 

^JjcLa L^_iLsJ JaG l^_oljLLi L^JjlG ^IGjIj .a _x^ll jJL^. ^_s 

<<IaJi_cu_i <LcjJ (JiLk (j-a^ j Lij^LlI 

.c-slkil GL^G 6^ c3^ji L5^i U ! ^ -OJ 
Jlo -CjIGI J) 1 11 ^yA <dlG-0 Lcl^j I J l A ^ 1 

I jljGi J x.A^i <jdJLi Li ^-L. < 1 ^ xA« i • jj ijuGllI 

(J&J L-alI (jxillll fiad^G call icJ-Q^ll ^j-O-aG \* 1 

^L ^-G^jljJI I G|j_cGjjG_i <jGjLa£i ^l^-du <1 La. ^_s 

^jGjuJ ^J\ a ij . LdL-o jll j^.VI ^ xA« i ^j-GjjGa CA^- _ 3 

. Lijja 165 <j-° d-*-i t>c ^LU^xG lJ^jG ^jG^juJI 

^-QuJaJI ^UGjJI (J-a£. ^ \'a \\ q A " s 

6jcdl <£.J)^^ll dlL cGIGiTn! ^yA ^J\ a"\ \ < Gl\ I — ^jG^*-jJI 
(JaGdl L^jJ A^al SjJloII 6jl_iLJI <jlj l i a \\ 11 jl^ll dy& 4 _3J_i 


<jJL*_a I ( Ju_L jld.1 ^yA ^jJ^LaI \ _ca4 — ^.jJI ( ^yA 

.jcoJ I (( y I d I^J I )) ^-lc (( ^yuAy _cajJ I )) y I i 4 ^ 1 l I dlli 

LJlc <<-cjGlll ^jljJjJI ^j .^jlll ( ^yA iilGjll CjIjGjlaJI dlhi 

j j a JjyyA> CjIGjIII 6CA Jjlc T)j5L 1_c 

<JLa ^jJJlLc ( ^yA C-J^G_i Li <_U_<_OJ ^>SLi^fl ( ^a LlGjjGI 


^LuAJLrwL 


<c Gj—sail 

^jJI <_GLloljGJI jld*^ ^ > 

tdi C^ J J^ d H^ll ^ 


■v.<a 


^jl ^j_o <i5Ga Louo < Cj 1^).^ G L ^Gdl c^- 


<lGIjJ ^jG^aGI j— »jloj «lGG <lL>G 6 jj t ^\ pGlLlII ^_G 
a * \ \l^i 11 £sJ>LjJJ dj-° L>° j *^ ^1 o^dj 

— <t^Lkll t_jLj ^jGj-’dl ‘d—^.LcjL djlGljll 

L^ w nl i jLl^l dh^-J <^GLd^ ‘-G_— ^jjuGG.1 

. Lj^Ltl «7n7l ^-LolZc >_jjl- cGJI Cjjd=*' ^lj-° 110 


LiJ d>Ga iy .y t til II <L^GL 

jX\ dlL <iGI jl ^l-Gc L 


0 / 
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(jlAJJtl 



John R. Carlson 

4 1 1 ij Hjj 4 ij /A. // / 1 -i jtj? \'H J ("it a! ZS> 

‘LlljJyzJI (j .LU.u 'tf! (JJJjJ ‘(J-i-i <LX -0 L^AjJ/j 

La Lc 25 £j-L t"'[j ' ^ H jA-t-aJ! luuLJ 4 jjJLL. Hj? 



Allison F. Carey 

SJItf < "t i (jLu 4 ju>J y> <(_gj ZS> 

.j_jt (s~iC.yi ^Jc. (_n iA 

.(JjjJjLu jjlooL) Jtf * a i j -2 LjXl! LfjL^j/ 


Cjl\ 11 6wi^J DNA LijJI jjiS CA^/lqj .<l^LaJI 

Lx-OljI L J JjSj . C-iV iVi A <41 6 j-A (J-aC <A.qjL\ jX^_S ^.La I ujLJI 

4-^LaJI ujLj 5 jlo _tjill <ju! jjJl ^ji 

^jl L^_jL2u 4_il_ijJl 4_<_ul^J ^jLa 0^3 ^j2aj>a,ill ^ 

.^X^XjJI jX-JtjJI <_cuL^ jX^_2 LiJ^L-uJ 
<^-5a LqJ 1 Li2 a ^ IV < < < <1 \ ,, < \ 11 &^5v_qJ 1 o^L^. 


Ca-L-oj a^id-a CaI J JL _ Ljji^yJ 2 Ljuj 

<2001/11 _lLJI ^_a_a .4_ajl A^-all Jyi^LiJ I_^ ^_II 

<L»_oL^. _a ^ _<-Jj£>) LjJ^.1 

6j-c^aLJsl (( jUlh ^ Brandies University 

^_a o^ljLaj <_u_o Jjl < Or22a ^Jl 2^ 

<£j aAL^JJ dlb . I_^ <La_ctn^l JjS < ^ ‘nLVII <_jL J 

JLij <<A^lll ^Jl <L»_oL^. ^_a jx:L_u_o jLl_<_uI ^uiaj 

^jalLaj Xj c_U oi J ^ylcaISju2 Lju 3 21, i <J^U_u dllmu <Gl 

Lo£. (J^L_aJij \ V\ a nl (^jJI (j^JI I J-A ^Jl 

^0^ XA 1 1U 1 (6 J->La Cj I J 4J^1-caJl 6J-A 0_»l^ I J I 

:^ULa <jul^jJ UuLjlII L_kWI ^j-o VI <2x>^^jl^> dh° 

^jl£. Li ljj <djj < - u -L) ^ > ^ ^ < (_$-! LlI I I (( ■ ^ *2 » 

i iX is~> I i^.U is~i ^ <91 ^_ij_<_aJI ^-ijisJI 


.<JLXi (J-cIjuLII UJJU-^VI ^j-i^JLjJI is~) ^Jl^VI 

<L^2iljJI _C _u‘ 1 ^ i <(J^^3 LJl!I Jlo <<^lLll Ujl_ij J^l 


j^jlI o 1 Ac 1 j < <j5La (jxua I^Jj j l*_ 




2 <Ll_ 


’W 


Sj 1 * 1 11 olj \* Mill Lol .^LJ^I <-]j-La_s J_OJLJj ^jxiljJI 

^ 

oLlg-i ^qU"iq oLjIlJI 63 j& ^jJI tiny bristle (o l(j II) 
JL-uII <v < m 11 <1 < < «j*C 11^ < I-^j>jLiL-d I y \ ^ ^ 11 I LVJJI 


CjIjJL* _dill 6jj^jll ji.1_call (JV^. 2)-° ^^-^IjJI 

^_a ^cjIjjJJ < qxtr^lI <((CjV aaL-uJsI » jl <cjljLij^JI J1 
J-^^ <<^ljJI CjV \q*\ m a i CiljLij^JI -LajjJ Lo JjlCj . JA.I jJI 

^LoJ ^Jl " j! <4 i \ is-i* H <ul A 11 ^)JL£. 6jl_ lLI 

<^j|jJI ^jl ^Jl 6 jJluulo <6j tiA 11 

j <^/2 l^.LJ 1 ^_c 12 jjl£. ^_c LJjU. <cj) j2 _ ljj Jl 

<^1 ^1 oil JL^Jl_LULOJ ^Ij-^LLJI CjLlL^JI ^_1c J(JJL3l 1I <^£jJ_^ 

Jll\ <jL.qjL\Jl ^ _II ^jLj <^lj_ ujl^JI ^_a 

V ^IlJl ^jIjjJI (jft j j w2\W cjU^J-AII 6 j a l^_i d> ^ 

** "" ^ ^ ^ 

^JI^JLi CjUI _cl^VI Cilj-i IjJl^Ij A\\ ill Vj JJLJ 

^ ** 

[Jjj ^—a] LlLaj^ ^jl^L ( j—fLali Ca^ ‘ 1999 ^Lc LS-^ 

. CjV-A^JU_*JLo11 J^5\J ^JlII CjLul^JI Jj) jl (^LcjjqSI ^ jJLC j 

<_il_i j ^_a <L^2 »IjJI CaV iVi A nl Li i^. 60 LlLujO^I <Cj-SjJI jjj_o_s j 
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calojj^aa la_ujj ^jJI j idJjiJkl ciMifriuiJU ^lojj ^-Lc jj-Aua.*Jl jjOja-i 2 

jli IaaIj 4^£liJI <L>L>j ^ ^jI jjJI cjIojja. JICjI jCi .qoui JSLJj l^J ^111 ^jI jjJI 
^LjjJI ^Jl djLJjl jj) lu'i* II Jj_uJj <<Laa|jJ| JLUj oUjilcuXI Ca h njl La I jli :jC^fl 
• CA^UIl 3 '1 ..VI <>ja aLcSA |A> j-aj ( <Udj Jj_> Alia 


^ * 4 4 J 7^ 4 3-J1 


CiMaSouxa <_£Aa.Y J<>-a. £jj ^ 1 
jj u^iC ^ <_£aI 3^aaljJI 

j^"'^~' ^^jJI 4^AliJI <L»L» j (^jJ 

.<LlauaJI ."<M <<$"</ .it I ^J| 


L»j*iUI <La£ju 


M J&) fJxa ^Ufl c&1 

(_^jJ 4_aaI jll 44 inldl OM^'Lt*JL,I Jj£ ja j^l^LJI (jSLaj 

cjLu 4_l*4_cu t<iL> dLIjj <j (nil) 4 aaaI jJ S^-La caiVi— ml HJf 

..u.4a defect ^joc. <_£J ' Sj^b Ca) j 4^SliJ) 


<LCj)a *>>. 1 _ coa 4a Jj-Lll Ca^Ada_coil ^jl Ca Ca.J-3 . I JaJl^a 

4jCj_S CaLcj a^. a kuin 4 jajla ^caI jjj ^1j <^caI jjJI J J- 2 *~a 

jl ^ ^ 11 ^-3 <JjLo-c jcaIja Cala^jJ C3j . Ca^A-SA_coil <jAa Lflia* a 

4_^l_Lll 4 aIaJ jj-o <CaLal j) \^. 11 ^jLa ^aa ^ja j . CjIaa jllll ^^-a coll 

J-oJLJ (C.al-%. ! l^-cuAa 4 Ca jkaJLa ^caIjjJI cd_ tjuj& tj _coaII 

. CaV aVwnll £ja 4 3 [\ a CaIA jJ jj> ka \ aViVi ^ lc 4 qh^ll ^caI jjJl 
^J±aH ^jlII <jlLl\J1 jA_co£a ^ lc. 4 a~\. nljA_cuVI 6J-A J-cL_aIaj 

JJJlII 1 j_A jJULOjLII L^-JlS Lo_i < Ca IaI J) \ 11 1 ^ > 

^yJI ia.U. ^ «l » nU i l l 6j>s.jil jt__jlji^JI ^ 

. Jj_Ljla > (J^-l 4 / ^ ^ a Cj^IaCIL-u-o clMlol 


4-^Lj 

IaJj) <4_^liJI <aLj Cj^LiAL_»jlo CaI ajl^. IalS^aa <jl Jju 

J^L-Jl 6j ja^LII Ca^AAa_call Ca 1 \\^ ^.Icjl 4 ajj^a 

^_a ^j^LxaJIaj ,4^1aJI 4a1ajJ 4^jLL 1I Cal_ jj.* <^9 11 Lj^Lall 

<(jJ _ouAjAjj .H .M>j ^Cj-LajJaII 4jlaL^. ^j-a] JJ J L> 

lJ^3Lj loVala <^A^Laj|j [^(j-U-al_ uj —IaLj) <JLaL^. 

CjIajl^. (jJ^A ^jl jc_^.ja Iauu^. 79 _a <j^-a <ajI jj 4_C.ja^s. a 

cA^jJI (J^Lk ^11 ^J ^ n.tZJujyyi 4c^jIjJI Ca^AAa_uxa 

Ca^Lcji_<_u_a CjIaal^ L^a^ajlI 4_^a 1_coll LajJI Cal_\_^Aa ^j£- 

Mutant Nose Knows (*) 
A FLY THAT SNIFFS LIKE A MOSQUITO (**) 


JJA ^_a Jja 4jt_aL^A IaJ T\^ ^ ^_II 6jAkJl Cal J 4 a1ajJ1 £. 

. Ca^aa AJJ^ ^ 

CjMjCa— coll I Ca J-^a Jj^a. jjCa ^ -cuaajJI LaiCA 

cL-i LaA O J —^ 

4X.j-a-^aA VI {£ I -k>AAjA Vj f4 llaLalLa L^jlvI ccVaCa call 

^ 1 JAI 4_aJjLL-U Cal_ aj> a IS\X llj . 4_^ca I jJI CallajA^. {j _a 6j \X is*> 

Cal_Cj-a^a t Isaa^a ^_jJI <cVa_^a _coll ^j_a 4 ^h\ a 

4jljl*a ij^. \ $ is^'h's \ SjcLJI Cal J 4_^lcll 4_ jIaJ j 


^jAa £\jj ^_lc ^^a_2ca L^a| IaaA^jLsI CCS <4a^a)jJI CaV-ACi 


. cVaCjccoII ^Jl ^AjCa ^aJI ((4.C j lc! I)) Ca Iaja_cojlI I 
4_a JcLa <aa)j(J Cal_ajda ^ajlLaaj . d_I CaaI^ J_ _^tULj 


iA I ^.LcjIa IaalS yLuA ^LjlSj _4_cul^jJ Ca 

I-ACsa ^aa I _IIj <(J^jlcoJl!I I J_A CaV-da coll Cal ,\ \ "s. 

4 l \£a _coa 4 a_coaIIaj . 6 J^5lll CaV-A-&A_coll CjIajjaa. 

. 1 ^ U ^aJI 4 aaIjJI ytal\J Ja Jjla Las _cu j-* <4 \ \ i^C. 

4aaaIjJI cV-Ca -ca_a ^_a ij^ ^aa^JlI I ^^aSJ-^1 O^J 

Ijaa.1 j a_caaC ^\aj ^>1 c oj^jj 


^j-a 4Cj> a <Lc^_aAA_l _A-ctA-sJl ^oajJLA aa ^j-aj ^ ^.Vl ^1 a 

^ ^ 

jljJsl 6CA {ja I 4-Sj-S_a Ia^-oa <4acaIjJJ 4a 1UI1 Cal_a^j-ll 

.6^tlc^JI cIIaJ £j \ \\ 11 CjVaCjLcoII ^ja I ^ jJ 4 aIaaa_cuI jJ j 
^ 1] <( JU ,E> Ca-alc <4 jJIaJI CaV-A-ll Cal J) wall ^Ca ^lcj 
dJJ J-asa [Jaa 4jlaLa. S IaIc Cal_^Ij^ 4 aJLLs L^jLsj CaaI^ 
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Ijl 4o1 ^_a dJj I_lllc j__ij . narrowly tuned mV I 

4oJI_C J <4ljL*0 J_jJ^O ^Jl La 4 A AJJLJ (JIOwIjL^.1 

—A? ^1 — A^^klll J 4o cuLcO_^JI 

4 a <Jjl1ju_<jLC ^ JOi-lcoO Jj3 4_c<ljS-jJI ^jl_a — j*.jJ| 

o^LZLcoil ^.ksa ^ji Lsj .4o_ ojL_cl^JI Sjoj-ioj 

Calojia L5^ c^JI CaLa^j-oll <_q \ a < n « 4o Lcdco V I 4 4 \ a A11)) 

CaV-alo-(OJLO ^Jjl (jH <Jloil (J^-^ -C5J-‘^^l jj-*JI 

— icjLaJI Calo j \ is~i* II ^_a <*JLa> Lfloj n^.1 ^lll j _aoJI 

—Jjia_a Jooo-a-4 ^o^j-all 6jla CaoLgjccol ^lll 4_la_ao_coil ^-Aj 

jaJ <CaLaSj-a 110 _o Jj-oj . ((iaL-ga coVI 4 4 \ is~i)) l^_a| *.All 

(j_o JjlLs JJ£. VI m< 41 6jUL 4 1 \V\ A nil 6 j_A jT\ i < t S 
^SyAi iaLgJccoVI A 4 \ xs~i Caol^ (j£j- 2 c1 ^lLaLcu-c 4_ao j . ^j^VI 

jtj) jjl\ ^ £_jLi> j-a j-Aj <l-octen-3-ol Jjl -3-jyl£jVl 
£^ljol ^j-a J->J*il 6jla eo^jll I J_A .4ool jp^ll j iaj A Vi dl 

^jiJI < CulexpipiensyuSJjZ\ q\a Loo j_*_JI 

<6J^JlLI caloVjJI _a JjLlail <jlLUJI caL^.LJI ^-a £_al_Jill 

. West Nile vims J—uJI cj jt Jloo ^1 4o£-ao ^j IIj 

IjjLSLJ ( j-i^3LjJI J_ 2 J ^^Jl LjU^lJI £-1_k^ll 

uj^j-LI l^ 1a Qa,xl^ (JjIxolII «1_lLL^JI ol^LJI ^jxillll 

•Jjl -3-(^ySj1-l 

(<) olj, ua ll cj!<^ ifcVl ui 

CjIj LjlJL^jI ^_jIjlJ J^JLJ I ^j\ X\11 ^j_C 

^■UjJI jLlL^.V 4jlojLUI ^^IsJI (^y-J j . y^J) aj>U (J_a^lS| 
La 4 ^l1a^JI Lk_aJ| S jl^_o ^ ^ <Aa^La 

tJsuJlj jv a < >33 <jlLx*JI 6J-A (Jtj^*j • (J^j> x 1 11 '_a 3-^3 Cul^ I jl 

.^jljLlOJ^JI j)^11 J JX. _<_U jLl-wl ^J\ ^ V-S 

. L-olj| 1 ^ ^ \c. IgJ <j^ji _cu^lSJI <j^^ 11 ^jjUoJI ^ji 

^ t<i \ll I ^ m\ .oVUJI ^J-O \3 < S 

^I^jJI 6kXA ^jj)I^ n. j-> cl! j < Lo > (^yx-ljj-ll _^1 

jljll Ul » d l CjIj- ^ L5-^ 

L^I^JI_cul (j\ £\\A ^lj—L^Jua J-SJL3 ^3JI <jljLloj^JI 

( La I I a >j Hi I • cj 1^)-^-^ Laj LlLc L I 

jljll J- A J_^1 JulsJ ^-J»j. 111 j \ M ^>. I ^|^^.l I_Ij^Lo-i 

»_j I jIl^.V <JL*_Sj 6 J1^-^ lJLi^I Lo_o (<LiJ Lloj^J I 

<^L-J1 CJ-9J — ^> * VLoI^J <—J^yil (^SijJLjJI ^ \ \^ I 

. j xVmII ( yA (> |y-Cj)Jo3^ ^Jl 

^L^jIjJI <Jyjijj> .Jlill Jjlj _co U A 

JAM THE NERVES, STOP THE INSECTS (*) 


t> ^ &j (S'^ o' o^ai .a —$£UJi LLj (j j <_^aJiyi 

^Jl < L^lsd <4_^LL!I 5_>L jJ <£jHJI CjLi jy .s*i* II ^_a CjlljL^JI 6 j-A 
c j^J j ^_S yjsj auJL <Lc^liiJI <^jIjJI oljilS cola ^LljI 

^jAX^lll ^Jjj-A (J-c<^J j| _COJ J_Jlaj ^j| ^->J' 11 

<_>I LujJ jads .jijlalJI ya <j _co 250 olj A 0^.11 

^-fi^L^JI <^2>ljJI o^Ll^j _co-a 2 a^- I jl Lo£. 6jis 

.<^HJI <_>Lj yj \ is~\C. ^_a (J-aJLJ ^j| 

<CjJ) *s\ 11 j\\£\\ ^ _uj^JLII Igolisd (J \ is*>y (S^y^ 

(_ J^ajd 1 <jU <<g^-coJ I CjIjj) \ 11 d^.1 i ^y 6jL<JjI cH-lLdl I jl 

^lLcoJ-co ‘"'J) -c^-ll j.\5v £\ ^cJ ^y^ ( La yi _ijLu-coJ iI 

^cjIjjJI i ^y <J_t <iL o Ijj n^vl Loji^j .<jlLHjlII CjI^AjJI ^y 

(ysy LaJjjJP ^^gll <_>Lj jJJ icjHJI oljj) \ 11 Jj I ^ 1c 

.^JLcV-l A * Sjj), /■> \ LcoL^ — 'J) ‘ ^ 11 ^ (Jli ( _3Lgll 

(J-oJLJ V Lojj L yz J) % \ 11 (Jjl^ju-olo ^jl dlj)^ * Till LjjjijLco 

jLlL^.1 cjJ-c^Ij <^ _ILa> 2>^-Ij <<l^HJI <_>l_>j _\ i^c. ^_a 

s & ^ " 

J aUo - 4 ji_coI A dr. ^ 1U \ ^J| eiJ-Lg^j LcJgCj . pll \X 11 

( £\ j^IL cj j4^>ll jiL 1 j_ j ^-methylphenol Jj-Jui 

(JjUUcC-4 ^j| I 1 \a\c. . I \^k lS*> La CoLo_2c 2>^-> 

huu^Ljl\ ujjl^cJI <L^j|j V-gLa <jl^cj!j <j coo (^J-ll < J^lga 


LaJ^j .^jl_ ^dVI CjI _I ^-A t_co-ll 

CjV iVi a <i^ ^ I (Jj*_3 Jj jjjlLcuj <-^col j <_> I <ia_coj 

^LcagCJI Laj£-LcoJ ^)| a \ CaLcjls_c ^^j^^SLgll 

< auLS J <<->j < Vn 11 ly _co_>j_S j_aj_o < xAjJLgll \yj J J_ 2 co ^jlII 

.<jl1oJlJI dlia (JglsJLJ 1 \ 

1 ga jla < 111 \st ^ Ax Anil A allll 6 j-A 

^_a Lu < Laj 1 n-s.V c-)Ll\j_q 110 j <_»j_ticdl ^cjIj^JI 


LajLaaH [\ x\ i A .^^_cxcdl ^y»JI CaLa^^-o ^^y Jo JjeJI dilj 

. La _co Ll£ <GgC ^_coj Lcca 1 4 C \'\ -k a 4, \ \ ^la Ca I j £to I jj 

CaV \ i nl aAsaI _coll CaLajc^JI ^j_o ^jjo La I Jo <jla 2>^J 

ij^.VI jJo lj^.lj <^3M.t<dlj is_colli ^jjo t£(J-LOy^t 


CaLla 1 


1 u-° Cfr 




■J 


Ull 


-OjOg^sJI 

Jjloj . 6 Ljls_c^1j jJI jlgcJI ^j-o-cls ilLs_a JJol^ oVgalcoil 

JoLLo ^coljij 110 2)_a <oj5Lil LalooH jlol^.lo I_aljo tdilj 

4loJjo 5500 4o_o ^oo Lo>o tilLslJI ^ 2 /_coLxdJI CaV-L^o_coil 

Call ta ll J-l I 4_ lLoC. C^ ^li->l Jj3j .^c _al jjJI — CaV-gSo_co-ail 

.VIjk JUj Llol 3 LL 2 JI ijilil 

CaV-O-li_coil yA IJ J£- lo_ 2 j_So < 6 J-A CaLal \ \ 11 ic yys i ^y j 

IJ^. Joia JJ si j I kla J- 2 clJ ^o^ji 6j ao CaoLgji col ^lll 

4jLLgUI CaV-O-ao coil dila I a^ jla .Calo^jil o 


59 eL^Jusd! yi ZajJJ/ 
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12/11 (jbdaJI 27 oJbai 

2011 jAtULlJ / 


«2S\ 


J^l JW ylja 


Jj/jj/ jjyjj/ iJJZfJaj ^lhj jijZaJ 

cljj¥l jUijy cJIS Ctij jAj <j-uS J/jJj £J4J JuJ 


^Jl dJj (jS\ jU .^S^tLXcajlji jLujJ XdMSisuIjj jj| 

. LuaH-u 60 £ja jL iSl JUd 

(j-d c5 -lt j^lxJI pLaIaJI <-aJI j-o c5 _lxj 

— 4iuju^b CulS jJj ^ 5 ^^ 5jild SjL-JjI - 5j x^a 3 jHuul 
<j-* 1 J Ijb JjVj— il OC^ViVudJ ^A-uii 
•C£jVt (j^ j^LllI jjua Lxd <^jx£Jl JjVj-H 6.\Vt>^i 
pL\lfc j. lVJ 1 >*Ka I'm Hit CuAa O-^JI ji^£x jjlj ij 

.SjUj^I a> 1A Jld ^ u^ 1 Jj^ 1 

ji^d . J—xj J-^VI <J£ J-Aflj ja^J d_lj £—dj 

SECONDS BEFORE THE BIG ONE (*) 


&jl^SJI 4—XdLS L-^X^d (j—d 5j-dji Jj^j-J| J—JLd 

JjMbVI ^5-L^ Ijd jdXd jJj-Ha V L^-i^ lU^ (j^ <4 lXd_Lb_ll 

^jJI «LG ji I—ajj» JljJj 4-ILx Mid j—1111 . L^x^j J—d£ 
<1989/10/17 2 ^...u xi u am| ji (jl—toj 4xiald cj j—iu5 

y "*" 

CjI jLulLuaiVI 4di (^j—CulG (^j-JI Cd-3jJI c5 -i I—3LG 
At.u AtMji (jLxi ji ju 4 -ijIcajJJ jiJLxJI 4Jl^bd 51 jLii 
jjlj ^j-o 5:04 4x1—uJI .jxul jdMSji j jxl-uU^, 

4XLGil ^jujI— ijJdl (jHaj j^liLd JjVjdl j—A J—gUl) 

JjdijlsJI jj-o J_xd 1.5 cj ijlxi Ld jLi^dV 4_iil £ Cu\S 3 j—L» 

^Xd^d Lglj J—AAt^W ^ O^d^ 3 (J-^ 2^dJ—«-*dJt 
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fjA j£aJJ jl J-a^l j*Uaa j . LiL^AJl J_a %80 (j—^ ^tKHai <JljJjll ^jV) <L.4aA^Jl CjHj-^JI C-jJ— a 

Jj-*aa 04 joi(j-^V dlial I jj-a.Jlj_JjJI jL i\'\W j 5^4 ^.tVLll ^yui Jol&a j*,£±JI pLaJaJI 

liAj .4 .^lK 1U eal4 ^^1 JljJjJI J Ja4 3-iiQ 20 ^^1 oLalao ^ oaoaaJI p 1*11 j .^L-ajLLll Sj_$Jl 

Jo^aal* j^l^1 j\su^\^ pljUaUl aJLLif j pULuV lJIS Q4^ ^-U. Qlhl Mill (jSLaj 4 iij~v.ll C#L.*rfguVl 

p|^JaJ^aJ <^-^1^111 LgoljoSI J—iC oIj^Uaall jL.^ <44 ia4j iJu-aaj ^1 J^aa LaLajj .jajaaaJl ^1 j^OljaJifc 

oljLu-uJI £-^A j-A^VI JjUl C5^1 jJj-a ol jL_<- ul <Lail£ dJj JJ—U V ^ .jja^aJl <Hkala ^ jxiL-aJl j-lj V\J 

^^Saj ^LiaVIJ jja-uaaJl Joa 3jR^Jl jjiaLiU JjHa <j-a OlK^-a Jj^L-fcV Cal^aOa*a JL-cu<dJj £—a ^—IiSLlj 

^Jl JLola^l 5j—La-aJI J^lxJI CjL it i ^ ^uLalxJI jlS^—aU cal^al rc-i4ij <4_ajaoaJI >*K < >i 11 uKlj i'\ ij 44UaJl j_dl^a 

4-aJL^a j Jj-uLu^JI oj 4 ^Vl £-<-^J JSHaJ <4a*a1 JLLla .calbta 3JLa ^4 plala^l JLaj £jubjj LtaL&la ocL-ail 

OJ-aM3 (jSLaaa LaS .j3L-caiHJ 1j jlju^a^l <> 4i4 Vi.l jlUT aVI ^U~v J—a oj)i^Jl ^^—Jl Haja L-aJlj-Jj £—4 ij j_4J 

Ja4 ^ 3 . 1*1 l5La Ci^a g-liWyi c-uHtl ^(jj-Labdlj ^yj jl jXI oxaj .Sjirjj| HaL-t-u JHaa ^ «^53-uaj-ual^4 Jl—^)) 

JjauAU Sjau—uxa 44iaaXI txi loSLAJ Jj—^J OljlJlA^I JL.4 lTi) ^jJLa—<-ul <j|JoA^fla jVI CjIJ— a jl 

.jajlSJI j^Lal jl! Ma-a 60 ^4l_uxa ^,K 4 J ^-uLa 30 (j-a j-a ^1 Sj—ajil 

^aJUJI L 5 -^ J f " oHa-JiJI ooA Jlaj OOfJj ^Ul ^aSHVI cHMSjl ^ ^4 jHu ^1 



JjUJLi Sjyxyt CitS \< Ml <>0O 
c }SOjj .jjJbdl jljlJI fjA jj£ ^ 
Luj^olLsJ £jj 1XI ^I—Kill jl 

j_Afc 4 _j jLaUI Cil— uxujJJUj j|j-aVI 
i jaJ^ljVj 


4,^ \,„i j'i JJ^3 jl jSOjj 

j-^J^ ^fcj-txU JjVj-JI 

Sj—t u\ 4llxll,I ol j—jllll j— 

CjIjI j3l j^ J-ISjj Jlj-JjJI 

.4J0|j 


_Lfc 6,.U^J 1—0 Vlj—lj (j* lAATk 


Ixoj— oj ll^Llo 4—ajuua : j^—lLi. 
j _«y ■<"* LKul 45>j4^_i 1^.<45j-^J| 
.jlojJI j^ j-^^l 


jloXI j—41^111 oK \„4«‘i > 4...< 

JljJjJ jlvi J^l^l Jj^>JI u-« 
jvo (JjjLUI jj.\ VJ Ijl j3l J^lKuj La 
CaljlajVI jf .j—K.UI 

.jolaUI j^j j^a CaljJit 


J 


J 


A 
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j OljliaJ (Siaj 

£J>* t> J- 1 ^ 

.djLuxa (jt jlball . 


Cal \\ a * II uiS^luj 
.jLa^l <LiXu2»^ 


ci3l ^Jl 
,i^jij ajiiLdi 


4lAUiJI <Ulof| 

^UaJI i'tf l 4.3* 1 ■ 

£-iil^ CJjSYl 


juLlilLu 


^^AUlA jl jjl 

P^.iUr Nf a .iuii 

CxaJj g-l \'\ \ MJ C»SijJI 
\ Us 


-^:Ol^UaJI N 

>i.4K'ua oljla^l " c - 
^IjUjI ^iajLli-u CaljliaXI 
<LaGl» 5iiaijJI 
\ .«>1jl^^JI / 


Jiu-ul 

<Uia!iXI 


jloiVI JjXbl 

JjVj-M j-a j Vi II ^Uaj v 4JaSL> LtLa. 
IjA .Ijl jll <ljJJ<Jj Vlj-lj 

fc .N < ^ ^ j< * \ \ i n\ \ 1 ^ \\C- J tj l 4 4 < «« j | 

^ <LaJala OjaiGj jll jLuj 
*)A o$jo. ^ Ljjl ^uWilji jUu 
jjpK<L> j-»3JI dlljl (^jJ tjjfry ‘i4 <<La^ 
^ jt£uaJL» UaUalSl jiSVI JbQXI 
.jlj.xli.uMJ iLLiij L-W-b J-a jlSl JL&Jill 


UjjjijJlS <U^f jJ Shake Alert OjJI dLuJj ^Uoj 

LgJali jllj <3 _ll<sjVI <5jSJI JjVjJJ jlS^I (jSLaYl (j^ 5 j^.I j Luj^jJI^ jju 

5-Jljji CiVLSJJ 4_>VjJIJ ClL*-aLaJI jLVil £jlSI jii .^uuLuul jJj^l ^Ual ^1 jSlal 

jjfij dais jV JJ J J' I 80 t qKun ^-al_i i^jJI I jAj .<L»MjJI ^.KxU 3_dljJjJI 3«% n Ml 

■j 11^ JljJj <J^i ■ ' j' A ' | rt j‘tC Calj^ JJ£ d "t. AI < "'' 111 jXSj 


3_uLj 30 

'I 


20 


^iiiiU^_a 
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. dL_cu^JJ JlLa < q h ~s. ^ 


( l A Jj£ \ J) .V’W 1 ^JajJI (jj\-0 ^j_o ^_*loLdl -lajJ 


J — 


CjUsl^-o ^-vhx ^ J \C- L$_ol^_> j_zaJi <_liLajJI 4^Ji_ 

I <(5J) 1 ^ 11 ( L^-Jj C-) a 7> 6 J-Cj <CjJ-Q ^ '**'^ icIjVI 

O^La^lj 4_Aj 1 ^Jl 11 ^ _4 r>^. 11 4jJal -s. ^ ^1_tao 

CjI ^ <-u Cj^Ij Jjl4 ^UsljJI I Jj& J \x <Ti Jjloj . <LaL*JI 

^ ILao Co I j I J oV I JI_ <-oj I JjlaI L» ^1 ( <_<jJ I t_L<-oiJj 

^JJJ LjJ I jJ d-4^ . V I .A-AlC. ^JLOI ^y& ^ £■- JiJJ ^ 

oli^J ^ a A \ cjI^)Lu_oJI ^ oljlUUI ^ ^ajjI jJJ^ ^-j! ns~il 1 

1 jjo cjI^I 53 V L> ^J^oJVloj J jl jjlj _<_u^U <juLo!i 


.iajj—cJI Cjjl^a. jl J-l^JI oVU. o- 

jiJLsJI <JlL* JyC 4_<1 1 ^ <L)^Oj>aVI £ CjI _iV_$JI JJLJJ 

^J-ll £._<_ul^ I J-> J-ZO. LlJLOjJ^O 1 4 1 \l~i~S ^j| VI JLJ.1 lla^ 

jljol ^llaj ^Jl Ijloj-<_u ^ aA 4 t ^j| <ol_Ju Llajj^jJI^ ^_4 

.^J-t-oJI -UA. J^j.4 L 5 "^ 4-*VjJI dJ-lo ^_4 ^IklJI 

I jl-S Jjulll j 11 JljJjJI £-3j3o Lujj5jJt£!j d- 1 !^ 3 Cy^J 

jlJLol Lu^-aju-^ jlJ j^U Laltao (jVI I 4 JLS IjLuLljI Lo 


(**), 








,vi 


O^J 2 ’ oi 

^C-La_<_u ^ 1c. ^c_J»La_<-oJI 

La-s^J Jjlo ^jL-OJUiJ S 

<AjlUJ 1 — <JLA-^jVI 6j-tit^JI ^jl Lo^ .<JLJ^_caJI J^UJl 

— 1 ^ xic _ jjlj ^1 ^c-jI ^-uaJl 5_i^jliaJI 

^1^11 ^c-J>l q A^-all 6J-A ^ UlJI JvC- . d-^- ^j-ll ia_^ 

( j_a 3» < AH _ xj ^1 ^Jl 6^) -Jjl^ 

ir^l ^LLalfvll 4 Q 1 ,U> 1 1 JJ < A11 ^ L&ju 1 rs \\r_j) 

(JS ^C-La_cu ^)\C 4 ju-a 2»LU Jj)^a 11 _o LT^ 

^jLa tisLcJI _cn^lj . L>° Clllll CJuicJi 

I 6d-A (^j"^ -‘"’^ '_^ ^ 1 ^ a 

. <Llaj Llajl^J I ^ 1 6 J-C l_t-a_£ i^X$^ 

f-LaAS jalulSl 6-3 j__ lajlo 4jlcjjJI 

Jj^' ^ dl . 6J^ s IjjJLaIu ^jl j < tn 11 a \ 

dJ^^JLi J A^all ^j|3 a< 1 r> (jj-S CjL^jJ 5.0 Cx^~^ 

<Jj)^ uil ^jajIjJI ^JL-lajOJ . f (j^JLll jl Jjui 
6J-A Jjlo jaLol Jr> a^>3 ^j| ^_jLlII ^j| 


Ready To Rumble (*) 
FROM WAVES TO WARNINGS (**) 


_ j*Uall) J-4JU s 4i.S _ 

w jl^)ri jIjaIcuVI 

JIJJJJ Caljlj-IAVI ja—laj v, 4 ,.< ^ 

^VuuUtij .uiLifcYl 3. 1 —* u1 L5^ jl^VI (jJUala < jjuZ 

4,S v,->ij Luj^iuJlS <L»VJ-l ShakeAlert ((Oj—11 >*1 a— tn» jl juVI 

(OyiJI(jJ! LS -^) j- 11 Jj-a. j—> i\Y\ 4_^jJI JjVj-ll 

j->.\ VUI j—o (j^j-ll 4 Ju£j l ^-JI Jaa2>_i I—a 4JI^AUI ^_bl_tXI g-l-K&V 

ooAj .(Jlj-JJ^I l5 —Lt oUotVLi d_loj) . JjVj>JI J-^ ^^J-uaU 

4-jaji^xxJI OL-I^JIj (juaa4JJj 4_ijl.Vi,l| pL auaiJXI gJtaj—t ai ol jIoj^I 

. (jfUL xll J&LXjyi ^J) CJ4&HLI lo4J 




p-^^l 

^1) 

(2UjVI 


rrrrrrirrrrrrrrnirinTnT 

4a^jXI 4SjAA dLaOl 


rS iii frr %rf|[iiii%rrriiii 

4aajJLI 4£jaa dLaOl 

^ (_><aj^l lii»iAi :OL^ji,l JjVjJI ^ 

o w in ^ 10 *<< I j 4£JAUJ JIjAAAJ ^-!) 3 4_ujj-aJI ^a.ji.1 JlOojl Jxa (J 1 d^JIOAjl f-Lul 

^lcVl L^aiOi jj^LusJI jli l(| ^OJI S-<Li^jllll ^a.ji.1 dl ( jLjjJI (ja j-uSJI 

.cJuaxJI JljlA^I 40Lb jjJaXd jjlbj ^J j^aJI 4aaj^ J 1 a 3 



4->4^"n JjVj-M (j^ j->4^ ill (jJaj ^^ ^JS 3 j tii^ll JjVjJI (j^ CjLaXI OOa»ii 

OljljAAMJ .P-^aJ^I 4a^XI JS4Jj (jOAxS ^^b dOJOdJI JjVj-M 
CiljljaAVI ' 11 V } ‘4SjLa, 4^Aij (^jjVI (j^JJIj) j^(}»‘ill) 4^ 4 »< All 

■ (jAidb ^- SLuJ 41*1 A JS4Jj (jALa^l j) fH}»‘ill) dO^OuiJI 



(ju jjim iJljJjJI oUn-TJkl ^SOaIi Ja OljLuiVI JjVjJI ij* j->j^"dl (ilaj 
I j.^yt LujjaSJI I jl jj| ^ llall I Jj-uja dJj jjuj . LfiJjSl jj-alj 5j "< 11 CjIJ^JI 
^ru^il (Ciljljl^^U 4_>iLbl ."'IU^ .a y 41‘ilSO La jJ 0_>ij .S-iLa.jXI j J_»0 

.440 ja 41 LajSlJjVj-ll olj) t nil 
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- - 

'•’jJUJI olaJS fciaa. Jt OljajaJ 


(JJLLaliJ <^111 JjVjJI (j^ IjSLxa I Cum jl^4 -a.upLxII jiLuLajj 
jla < JaliU &la j-xj olaljlsJI JL_i^. k _ 5 -^ 

1995 ^3$ JljJj ^3^ <Jj^fjU ^-sjJLa jLUJI 

2000 ■ « *<jJLt 4 JIjjJI 0^13 ni 6000 J_liL> ql. t*fi 

jl j-»VI j^l ‘^M-dl a-L^a.j1 4. iKxtl 4—illjjj 3—h.^a 

.^JLsJI U^Li 


J< , , < ,A Y; < Jj^fj 0 j * jSjlXI jljj^J jaJaj 3—ixLAa. jaJLxJI LJLa. J^J-> 
v 4—t<Kl (dj—LuSiXI ^ .<ui £Sl» (^jJI ji-J) 4n* rt JUJ—JjL^J £—3 1 (prt 

laaj Olj-4-ll -K^-ai Jj^L_uj L5 it 4-alilLl j la—ujlia Vl Sj (} 

,,,<a d \ n .a ol jl jjl (jJLKi j 4 _»ij^lII subduction jl 4.4huv \ 

4 \\\A J 4-0u_uj j^lia j_J ij-i.aC J-a-j 1 5 j_LJlS d'\\.\A j c^JlJ—uj 

^Uaj ^0u^2> < JjLxa JS „,< t~i 1J .<Lu_*ijVI Ol j^JI 4 _U_»j£ u-uil jj 



LuLs jj 


UUojI- 


Q ^j 13 Jbti jijjd ^Udu 

q jLa^ruix^jjj 


jjL»_> . [554 ^ // !^tsu S-<j^jIjl 1I ol 

4-<_<jlL* Oi-Sj-ll ^-9 ^ J. is** II ^c_La- ljj Cj U.^11 jya jj-V^^jJI 

CjL^j-U P-CjL^jJsLs . 1 \ \ \ 4juJoJI 4^j s dJLi&j 

<C^_caJ JaIH -Lalit xs*i \I CjL^J-^ 6^LlC 

P-CjL^-j-LL dljI .4^ILaJI j)-o I (J V L^J 1 nun 
S-CjL^jJsI Lc| .<jl^.LLo 4_sJ^_oX. 4_oia^S 

^-l^. 4 jljlLu Cj^LsIj i ^1^-oU l^-Ji_ lL I 

<^^a- . ^j-3^1 CjIj _^Jl 1 ^ *-& <^LLaJI +> _loa ^ 

^Ljloj ^e. \l~Cs ^j| CjL^jJsI <LjlLsI 

-La_cuj £sj) \A ts*i CjI^I^Ls ^ Lo^ I 

<4^LJjlLc> CjL^-jJsI ^-jlo^. Cj_<-ujJ tdilj 4-sLx-^al 

. ^ I 4_s»_9j 4^. Lljjlq ^1£. I J LojlC I 4 C P\ a V1.^ tli I jJaJu 

4_3L_4_u_s 6jJL»_t^a ^-S Sj^lllil 0) P-^^XI ^jlojlLs 

l^Uj 6^) \3t i.^a it-OJLJ — (JLc- Lui_caJ 4,^<;A.\^ 

jj-o ^- cu s 3 I cjL^Llujlo ^iajLs .SjL^. 

P-<JjVI i^jil ^Ls I j^-Aj ^y. yy ^—!l 

Worldwide Warnings (*) 
p-wave 0) 


J?;y; 4^j^aJI ^jLs 8.0 L^j^i ^ 

^Jl Jjuu ^j| <C\ iij _<-oJI _<_<JLX> JLua^fl Cjljua 

. ^Jl La ^Llj ^LuJua ^c_La_cu 

La Cjlyl-S-ll ^-9 Cj) jlfl 1 Llj 4jLsl^_<a J^Lk. jyaj 
6y a ti 3II ^LaLua jya (2)^ ^Liic 

4jlLu-OlSjL1 I 4_ \\ A \ ^j| VI .^)l_ 14 ^VI dl_Juj <: '_ 

1 ^ IjjjJ L-^uil La a oil Qira-J 4_SJua-»JI J 11 

V <uij - Lbjl xtr\\lj <A\j\j\\ cjL^aLllLII j^a 

S*T\x% c-u_cJI l^jj .6 j _tiL^ sampled L^oLlI^I 

^_L. jLt jujI * <>l e- Liu I ^j\<\ s V 4_y 1 JjV^JI *\ ^\lc, 

.4-Cj^j ^Ll jl CjLcI -cu (Jjl^ Jl jjj J^dlJI 

JjLola j^Jalil JjlAL-JsI «^j-LI 4_L»_aj ^1 ^J\ £\ \ La (J aA^I ^jl 

.^IJLVI j^V-LI^ j.^^ JI^Jj 4x^j_<_<ja t_9 aIL 

6J-& J^V^-I-I _»j-^JI x^ay. II t J-cl_(_ulaj 

^-sljJI l-^-ll J_ lU ^ <4J_t-OJua 6 ^) 4 ^ ^Ij_J La .4_ 04 !) 

6j a Vi ^ 11 x^a io^LJI 4^lLaJI J m ^ .(J^l^ya ^lc 

P- 4 JIjVI oU, ji\ :j^ K i t . ^ o^jVI J ;C- 4 w^jVl 
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re , ,t ,ll ^3 cjL> 1 w 11 j-Jji .^llll j-*j^jl1I 

di-Sj-ll ^j^a^ll! \ I a 2^3 tejljpllll ^j-co^Jl! I_3 J) *. n S < <jJ Ijjjl I 

_cull \ JjuLj ulSj . Jj) JjlS j _si jllI 

JjLLo ^_S SjJJ _delUI^ ^)JlC ^3 | <AjI^ Cj Jllll lL^ 

** 

^jjjj) jll J-c^lSH JjS (JillI Jjui _cu ^ la s . ^ J-zdlU I O-Sj 

g-j) ^. " I ^j-o JLsla^fl 2^“*' ^l^. Jj _ Ls~i~^. II 

Ljl _cu itfljll CjJIllVI ,i ^-Sjl dSj . 4 jlo] 2^1^' Jl 

uu^i Lo ^-jlo^JI jvlal \ ^1aA'I^ <dajLiil oLl*jJjJI 
<JuLslI ^_S <(_yU all3 <_»j(^jJI <2lUJl CjU a_^o Lo| .a _s ^LUI 

<_sJ 5 cI J_<e»JI I 2^1j - J^Uil ItlLs S a _elll 

jU^VI^i CjIIs^JsI &J-A ^ 1 »-c< jlo <_ xCjJlcu dUUj .<i2u&lj 

. E Ju J_2u 6 j-A ^fill 



^IjllJ 


( * ) Saulij 9-Uj 4 oljlJul 

(_£j-o ^J-C JjVj — II 2h° 5-aL*ll j S J-^dJI c. 

I 2>3- I ^ ^ -O^-L jl J£ 

QjI j l —colo ^_S JjXJI ^j-ecUl-S_o ^ a^*>L1I ^j^-sJI ^j»o djljLi 

^1 cluu-yj <<Cj_cuJI ^LSuLsJI £ Ju J_aJI Jj-cuul^ ^ \ 
c■ UajV ^jeaj-S Jjl_cuJI £cjlo_» Jl Jj) J-lla .\ _cu Jaj_Lo ^I^JlA) 

9 g 

^.1 jdJLcul l^Ld \ aIolJ V UlxJI a. a < Jjlj L 0 JLS 3 .jlLUl 

& jl 

CjI^- 11 <1 3 '«<il I ol^)-iJ~oll '1 _i_s__j ^ya (_yijjLLo 

J3^l ^ , ci£U ,:lj..,Cll C lSLi_CJ ‘ **< A A < ^ jli .c V^cVI 

J^JLUJ^CI <JL»J-o ^Jl CjIj-^J^II cJJJ (J^-l_coJI t_ j^sJIj 

^jjlLo ^jJtj ,1c ^1^ I l ^ \Jo S s ^Loj <jlj J_o ^ 

Ju^p <Jl1ji(_1 A i ) I CjI J Cj I^L^cU ^jIjljlS ^ Ic. 4ajjcoj <_o_cuj 

J^LcJI (j^ 5_sLcull ^ V3 oL^jll j J^s 

.j->j^II id!! <yCLjuj 1 <1jj1Ij 

9- 

(^-eLc dS-J^ (dl \i ii\ 11 ^.Hau JjJl-cuQ \ \C. 1 <1993 ^.Lc 
JIj43 1995/10/9 ^ ,<J (J^ jULLl JjV 

^jJ^jJI ^UaJ IslSjLII . jJjljI^jLo J^.Lcu <JLlS CjL^jJ 8.0 

^_S 4clcI 4clj^3u^_s1j CjLLsl^-^ ^_lc Cj J1I (duj 

^JlC jl^l ^Uslj ell cu <3uJ_o 

^_S ^jjuaLJI . jCUJ lLc» <1sl2c1 J1Lo_o ^jS\ ^_cl j| Cj _i 

CjUaJ_cell C.iV\ r>3 JedlJI I S Jedlll Cj I_^jJI 

<6^)^JI Jj_c^>j ^j-c <jlj11 (y\ _JjlS Ju^ll AliaJ c_Lsj ^j«c 

' 9 

. 11^1^-^ ^ d)l^ L<i ^ujl jll 

9 

<2007 ^jlLs (^jJI <^jL»Ll 1I ^.1_lau J-ojlS_> 




<<JCC<2lL. 


<1 _jLsjlU t SjlvI 1 A. I ut^cJi_ cuVI 


ALERTS NEAR AND FAR (*) 


1 4-*_cu ol J 2x3^3-cu 

j-c^flj —^3 JJjlj 

C£i 3^' 

j .o * ^' l ^IlUl 

.^jlc^11 eJjJI 

Jj^j 

o' ^—=^\j 

J* jUl^VL JIj_I 3 JI 

.Ja_ jLs CjI_ OJ) I a 1,1 6J_A 

<- (£\ 

<jJ Lc _cu Cj IJ P-4_J^ I 

. IjCul lL^Jlo 

6 j^.ljJI <Itl.^c 1I 
^^j-cu^fl ^LLlcuJI 
6 jJ L-J>I ^Jolull Jjjjs ~^"\ 1 

— 5jJIjJjJI ole. J i 11 < » \ \.U J^uLlau dUl £-A J . JljJj-ll J Sjl 

o' — 5.0 <^cjjJI _a JjX>!I J^ ^l_2211 V jj 

<^jl I j(j _ 2 O Jj*^j -11 LlLo Cj_ 2 O 5ju j _ cu^J I Cj LsjlUJ I 

JS Jl_ o*\I £j-a Jj-sLclJI I j_.P-<jJ^^fl 


(Jj aejll 4 A. ,v« 

OlKL-ti.lt oeSej 

OljlKaJt ciSj (> 

0^0 a^L^sJt 
«3 j1U» l^sjVI 

4uulu (ju-tcx\ Ju4 

♦♦ ♦♦ ^ * 

J.3 i - S 3 

jts U Jaj 
1 UU A. A 


J 3 ^J dll ^ ^ 5 ( 3 ^ Lojlc ej 1 ^ i^ 1 ^jI^JI ejl^lj_>^l 

9 

jll)-lj-ll 2 x 3 ^ l__(.til 1 t>l V ^dJI cjI^IIiVI^ 

. IjljJI ^_S jll 

j-i £.j <_L 2 Ijx-lI O 3 !^)! 1 1^1 clijJ Jlol^l ^) 2 a cS_ 2 cll ^3 

9 

<lL^_cull CjleLuJI ££-aJ 111^ ^ 1 <- l^3“CU 1-^ A ul A <11 

L^ lc^J e-epcJ 2 c 2 j 1 I Jj^j-ll ^jeleS I ( ^a Ju JJlJI ^_S 

C^-ijl^jLlI I J_A JjLO ^_SlS . JLloI <LS*i \ 5_sl_ COLO l \ ^j£. 

^j-oj < s In \ o ^jjjLlLo J 2 dc-^O 4_ci^3_‘ejj-ll o l s 11 2x3^3_cu 

. JI J-ljJ I ^o-^c--d Ja_ CU 3 X 0 ^-> 2 s 3 ^ Ic. Jj) 11 ^j-o ^J\ oil 

!.**-> 2 Lj JajJ A _J IjJj yleOj t**j 1^ a cu <_)J U11 & X ^ ‘ a Ha 4 4 


2 >^J • 1^2laj Loui JoIHU ^2j_o ^J| (J^UUI 

<jljIj J£ ^-£3 <<Jjl1s oleLuJI JaI ( 3 j-*Ji _coe 

^Jl (jdjLO ^j>o 6 j-ojll S-ilJiljJI <_ 2 i.^ll L^J^Lk. J sill J-ol 

. ' J 2 -^ 1 < 1^12 

<k^il 5ejlLo jv i A (TjjJ iijlLo J_cOlS| < I j5Caj 

idliol 11_<4^Ji_cell 6 J-ojl*JsI dUlj 6 Jl^.IjJI 


^j_c 2jcJsJI < sJolil ^_S <JLJj_coJI olj->J^lll ^-CLO_2o J^llal 

1 3 . l " l “~ l LS^' esA'^J' °'j—Cjljjiellj JI^>Jj>JI j^J-o 
.jajVI j-aljil ^jJI Jb-^J 

CeS JJ Cj Lojlal I A -s. is~> ^j-o <lc2i LslI ^Hal (g I ^ lc. £A*^4J 
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^Lai ^LajIs jjylaJI Jlj Lc < jVI _ jL^. 

jl .jLaLJI 4^juJu Jjlo 4_LaI _Jj 4^Ji_JuJ 1 ^~AiLaJLA ^sJla Jl JjlS 

jLaLA-a Jjj^. ^LojldJI 4jLOJLJj^fl JjVjll CjLU-^O J^^_Jaj 
L o dA LcJj-L11 4^jlj ^yUjJ 4jjJ>aj J)5v JUUlS .(. (CaIj^ jL(_U 

jK I ti ^vh« a Jl £_oj . \_54 4^h±s~iH JsjU Jcuf^ l i a a 

6J-& jl-3 ijA^iVll) J\_jLb J-O uJ^jLILa Jj_ui \X A LlAjJ-LjJI^ 

^^uuujlxjuj jl <<jLsj j>a JJaIj ^llajJI <jJ£.Ls j-LJa cuLcI^lII 

LjlSj 6 JJjlj-o jJalj-a P-4jJj^fl Jl jljll dAL^j-a a _si_Jull^l 

J-o ^La-o 15 J-3LJ J&. 6j—fl-^.^1 jj>£ JIaLaJI LT^ • JJ—^ 

J-o (gj\ A nl 1 Ijibj . J^IjJI ^L^Jl £_jlo^ Jl 1 a 

* 

^UVaII J j| (J1 j_3jj _<-u LujjiuJt£ 4 -aVj J£-LlaJI 

I JjJoj l^-J j* ( h*a ( nil jJlCj 4_&j|jJI cJjl JjVI J-o Jjal J J-C 

. Jj*2jl I Ja jjJj^JlII ddj-ll J-o 

6jLaJu_uVI (J « Va .t i 1 <jLaLJI cJjl JjI Jjua tjjljl JjVI dlJjj 

^yuLJI ^IaA ^ 1 >n<) a ^ _jJI dA*2 L-oJ* 2 I dA15 La _Ju d3j JI J-o 

4-lLLlll ^ ^ VaI j_& jl J jVI jlj-WI JjlSj _i-gJu-cjLfl . ^j_A JS 

^J-A J^ ^^JjLuJI J*JI ^Jlj <4_*_3 jjLII Sj^JI 6j-Ju 11 jJuuulca 
(( iljUsJI di^ JjlL^.1 )) Jjua 4.U a i < jl a 4_oj_Lalj ^1 LoJjJ iSj^JI 
dal aIVaU ^tCjL-u • ((4-JLai ^L^Jao-o ^Jl )) ^ I 

< V1 I ^ \C jLJjjlaVI 4-S_cul^JI <jlL^JL1I ^-^-11 CjI J 

Jj) A^>^. 11 (JjLO ^Lu-Ol^A j "\\ I oLaj-b-a ^5^' (Jj) 'I 
^L-JjjlaIj (J jSkJjajJ ^-AjlL-^JI CaJjJLa <Ia^LL 

.6 JlGl\ ^Lalalil jI^jLa) 

4 9. iJ*i IjILo 01^) 1 ^*A*A l j «1 ^JjuLi 1 J^-5> ^ HLa ^ 1 *Vl \ 1 »1U> \ \ V 

100 ^\ ^i^i^iI jLUA.^fL> 

<Loj»LiJ| 4 Al^lJl A _ \\\W LjlaJ-^Jij 6J-aJ^. ^jxiLaJ < a 


J_<_U ^.UajJI I j_AJ . Jj 80 J)^.\ A jJHa <jJUjJ A § K"a a 

CjI>A-cu Ca-CU <CjI>a -cu ^ j-°^j 

■ .^UVaII Ij^J I j^. ^/jlLo-c (2x3^ 


THE CALIFORNIA CURSE (*) 


- SjljjJ-uMI ^i.lj-3 - 

New Methods and Applications of Earthquake Early Warning. Edited by R, M. Allen, 0. Kami- 
gaichi and P. Gasparini. Geophysical Research Letters, Vol. 36, No. 5; 2009. 

Earthquake Early Warning. Edited by Richard M. Allen, Paolo Gasparini and Osamu Kamigaichi. 
Seismological Research Letters, Vol. 80, No. 5; September/October 2009. 

The Status of Earthquake Early Warning around the World: An Introductory Overview. 
Richard M. Allen et al. in Seismological Research Letters, Vol. 80, No. 5, pages 682-693; Septem¬ 
ber/October 2009. 

California Integrated Seismic Network: www.cisn.org 


Scientific American, April 2011 


1 j. A a I LoaI^ (^.a a < i q ^-AjI^yJI ^ Cx5~*l) ^ 11 ^ \ IslLs caI^Ij^VI 

j Jjlill (JLjlSIa-^J-O 

JL 

A. (JjL-L Jisl^ jJI ^jLijlLs J—IIj 

oL^-jii jLiiiij J'yiyii 'r’j —^LaJi 


J I^J>^ I J[j) jJ _Ij LjlaJ I JjlJ La Ca^j-o IJ_a_a J . <jJ IJyJjyJ I 

^J ^ j)^ a i <i lo£ . 4_3i_S j) *a 11 <Gj-Ju jj^.7j-a j dla_Sj_o ^Jl 

^-alo^J <_Aj_aJ^Ca J^L<_uj Jl_(_^J)i^Jl ^ SljL^JI CaLo jA. 

caUIi^JI u . (jA_S_o Jl JAx^a ^)l J_a| ^_o 4jLal^jLO k_ SlaI^J l 

c£_(_uJI Ca 15vA _(jjJ <<_AJ^jJ| <^LUJI JJ LUl-^O JlLo <<_AJ) A^. II 

S^IslcJI jl^_II £-JUU^Ia CaL 

<■ ^ A*\T ^J (JsJlI I I A.JU^i.JU 


■ aV(\^J Ca JLUJsl J 4_A J_A J_2iJI 

12^ CaV 1 A^a AI ^UlA 


■\^A( 


V Jlj-lj-ll ^ _taj J^l 4 jljLaLjJI <-Aj ^>-A 11 (J>\_ALA 

^_lc La-^-aI J£.L-uj Jj /■._ < < m^v q ^“l^^^fl <jLql^> vc - L_oj 


u^l^3 - 


2003 


jjk.Lc .iul^jJI Jl 


^)Vjj ^jj) v ' A cj-° S*^ 11 1 ^ c_5^ (S^ 

semiconductor O^L-uojXI jl i < M ^l^l! OKI j- 


J 

a—A^ yS 


. ^ LlaV I ^aAAj Ca I JxiL a ^ jJI j(j aAI 1^ Jj l^iJ I a_aju 


^aj ^jl JIj oljijJ J^aJI cji (3-1^ U^J 

CvAAjI . < a x^j^fl ca)J _^Jl jxj ^1 jlll ^_lc I_ ojj 13 j 17 

(_ijlSJaj ns-il I O-aJ^aI jV^J 600 000 £-L-a jVa a ^ <^^_Jlll 

i'ii\\ Ca Jj5\j <£A^-II dilj Jalcj . Jj*^jJI J-a jaJ-j 3 ^.liaj 

Jc jVjJ 200 000 j)^. a a J 1 a n -n. ^j-djLoxi ^jdl jlj 

^^j 3.5 j 4.5 6ji. J-ojlJI 

Luj^lJLS J djjd 

CA^y^l (Ai 2006 LiJ jjijJl^ JJLJ 

4-j-oJy-^JIj 4 jJI jS&]\ CaI_Ia^JIJ CaLs_oLJI J_o 4_ 

^yJ j-^J ^.LUlA ^ShakeAlert ca^ yll cL_ Jj ^jjl^lJ 

Lo ^jJxq ^.1_Lla -LlJj-a LJL^. .4_aV^JJ ^ La JjVj_II J-o 

k_SJ_(_uj < L»_0 JjXj-^l J A “^\>l ^ *A 400 J-CA t__i_A 


J-O 6^) A* jLl^l 4-Cj) Ay CaI^)I4jVI JLlx»jLa Lj^ 

CaI^)I4jVI -LlLs ^yujJ Jj^jlLI ^.UajJI J JJ_(_u . JjJjlSj _(-oil 

6 J _^-I^JI 4-Ul-~^JJ 6J-ojLsl 1I 4_Ayj^JI 

JIa 1^) I Jj^f I l *A> a I ^ySj) a —(_u JI J-!j-J I C3"° La 

JjjJI 4 ^ji _(Jill _cCa* II jlLklJI 4 j«_(_<jI^JI 

Lo ^-1^- Jl3"°^ I JIa^j I _<_u I J Jj . Jjlj | 4_31 _ (_u-o Jyjj^j 

Jaj jljj ^yu-ois. Jj-(^£ djljl jSVI j Jx^Ta -^IjA 

.P-4jJj^fl Jlj-lj-ll 4_2i.J_l 4_A^yJ-Js Jj| 
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4di aAII)) J-LO y/ j\h» ^ 1)I 4_£^111I e-iLi jj 

^_A <^y ui ill Ja^yS-ll ^_A d^yj CiL^jl (-.UL-^Ji cuj ((4_> 1 1 <i*2 I 

_%±2j e ojyjJI 5_iLiJi euVI 4 AwAll CJ^-Laji coil 1)1 ij^. 

lyo 5 jlXjla1I 6j _ilLllI Cjl_ilj-oll ._^L-VJ|_ cuj _ ujI^jj^Llc 

^ ILd ^lll 5-ijLiJI jl^yil lya j\ \"\ ^ 1 s J .4^ljlll 

j \ \ \ \ I LI I ljul dlIjJJ L>°j ‘dblllLi 5_Ad£ji_cull 6j_eu-2cJI 

^UJI CjIj _ui\ II 4 c^-aI^-o 1)I_A <5-al_C 4 _LcOlJ j . <C\ nil ^_A 

^yJiSlj i^x jglaJI jaJLsJI ^_A j \\ \ \ Ijj-d JaI Jju jXuJjJI 4_euL^. 

^1 dUcul (jliaVLi I llj . ^J-a_cull ^l*JI (J^jj- 11 lya V 

J-A I ^^y-O-A i d^c 1^ ‘ *^y A 1)——Q di 4J l-3Ldl 1 dJ L£1 lya .. i^y-a 

.^ylyXjJI £_ajd-a ^_A LaJ a A 5-ojLLa 1 *tm I VLajdl 
Sdila llyL^J LglleuJiSI ^1 <J-olj-sll 1 x 3^ H <J^4 cj"°J 
*JL?^ ^ d' '- ' - ^ LS—dj^' LS-® 

^ull Lftla d-X. jUL i ^jJI ^LUll ^_colu . C J^UI 5-t-saJC^j CjI ^Jl£. 

5-0 cullJ — -Li JX aAII jLslI CjIJ) VC- ^J-O ^JiJ^J^-II dJi cul | 

5 loC- *- — 4 i\a II (jlj-hJI _A £._cul j I^ILj LT^” 

lyySu 1)1 Ld-iI (^.c^cJi j .^-oljjl jxJLsJI <-)lL»jJI ^Lllil S 

6jlj^JI I_H \o \\ 6j-Sj CU-O 6j_alilj CjI _^jll 

^jl^-oVL I j| I_o jlLluL LJjLo j .<t^_a!}UI 5-Ll Jl _cuVI 

• o LlILjII 6Ia 

^lc ^Lc^lU A _2cj^l 6 JJjijLo A _sjLLo 5_^U. dlllA 

IJjJ t^Lfl <jcco^1I jUlaL^jJIj CjLu-uj-oLjJI _cuj . Lj %II 

jUjLj ^jlc CjLucs ^jjIccLJI i A*\a \ <^_JLjlcc ^J-OJ . L-cclajj 

Cj) jJl ^j- 11 4 ^ lo 5c^.L^. dll_lA (jl-A <dlj £_oj .^lj-oll Jl_s_2 

j J • LjiLoU SjLx-all A ^ 1 , ,«*^l 5:Leu Ji A < A <jLal_c<il 

^^-^.^11 CjL^jJ _cuJL (^jX-iLlJI Jjloj ^j| ^oll (j-O-3 < J_SJ_2dlll 

^_2j . j_>jLJI I J_A ^-S 6^L-^. ^dJI c LcuL^—s 

jxn ill ^ya ^J<\_i^lll olio ^_A ^pj5_> ^J-Ij-O J A A ^Ij-coJI ^jlajJt-o 
I jJlaI llj-A 6dH 1)1 6 jJl»_c^ <_o_aLcu 1 ^-l-^. l)l-o_5 <^Lc 
■ . 1)JjJUi^J I 6 Ll^. 

.^Jj-^L-ajl ^y> cx^o ,_j-0j «<JL_aj| ^f>^>. :robots Cu^ b -uu) ()) 


- SjljdcuMJ j-3 - 

Olfectory Regulation of Mosquito-Host Interaaions. Lawrence J. Zwiebel and W. Takken 
in Insert Biochemistry and Molecular Biology, Vol. 34, No. I pages 645-652; July 2004. 

Insects as Chemosensors of Humans and Crops. Wynand van der Goes van Naters and 
John R. Carlson in Nature, Vol. 444, pages 302-307; November 16,2006. 

Odorant Reception in the Malaria Mosquito Anopheles gambiae, Allison F. Carey et al. 
in Nature, Vol. 464, pages 66-71; March 4,2010. 

World Health Organization malaria page: www.who.int/topics/malaria/en 


faLujjJ &zJ/j) 51 <L^Jusd! dujj 


SjL^Ll ^_s 5 cjjjll haL^ l Jol^jJ y L 5 c^llJI 

^jlcsj-sJcs robots * ^ CjVI t n.il .6 jjl*_c^ 4_>j CW ^ ^LLl 


Scientific American, July 2011 


< 1)^1 j . CjLcLcu ^ x A s Ajj xlc. ^_S CjLIjII LiUJI 

I * eccuu < ■ a 200 000 ly^ ^ 2 "^ ^ a 2 yG q<: ^ 1 

^ w < 1 J . 4c^l I jJ I Cj^LlAj _cu-c L \ j I -Lj_Ioj 1 ^ \& 400 ^y& 

lyOJ <4 jlLl1jLcu 1 I LulI ^_A I J-ojOj Cj LljlI 6 J-A 

.5jljI JjII ^jjLUJI 4-L^.j-c l ^ 1 x .A AI ^1 an ^1 
cjLIjII Lc< 1 lj| LJ ^» 5jijjlH1I hj\li\ 6 1 a 

^1 - superactivators oUsl-cuIaS J *x~\ ^^iJI 

** ^ " 5L 

l^jLilcul ^_A -LljlVI ^-S^yL ly£. 5 jlo_ccJI oL^jlcoJlII ^_yuj)xVn 

dLjJ jl CjIjLIVI JLcujI ^lc L^-JjIa La1l£. cIlAjjlj 5^cj J 

yt 

confusant jll oiljll u^-^J ^jajJI 

Lau^I 1)1 dL 1 ) 3 JJ^UI I 4-14 ^Lu ^1 ^Ij^VI lyc c^yiJL 
LjiLoll J-cLiJI J)» 11 £-la-* Lo-o <^^yU$J| ^Ij^-coJI 
^j, 1111 ^j^lll Ldj I 1 )^^ ^j .l)l^JI dllJj I ^ 1 ^- Jijl 3L JI 1 )-° 

<((5uUclcu'iI 4_AjcdJI)) llcull Lauj ^lll djUjll b b b lH 

( LAjjJ-Jj . L^-AJlA jL* _euleul ^ 1c. 6j_ui\ II 6^)1 a Lo_o 

^ 61a masking agents pi—4V^I J^l ^ j^lLI l^-oll lya^ 

_coil 6 _>a 1LI jl^p.1 l^-alJ-Ci_tul jl 

.yd jJ-cOuO lyC 5 jlJj^ 1^11 dll^)jl 1) a ^yl^*jJI ^ll < L^JI 

LaJ- 2CU ^lll CjL^ jll ^-C J-cI_3LjL1I LcIljI l)^-all lyOJ 

lyyjjLxll 1 lyyl^LJI I 1 a .6jHc jI^-o La jl IcL 

^ylJ-3LJ e-Uj 1 Li I J llJ-A ^J-A 1)^*11 La 4j»_c L^J I JlS— c 

CjLIjII (jAa i lyc ^-i>l>-^ 1)1^ 111 Lo J ij^il n./yj^y/ 

JjlaJL lljiLcl) (_Hall 1 aj .^JijLJI 6j^J I JjcA-o LaLIjJU ^jlll 

.5_i^lll CjLajJ^jLII i 

JjI <olj A n^k 11 dvaH 1>° J-idS-ll <_u_ cuj < LlIujLj 

^L^J| <DDT _daJl d-U-cll ^1_ LjJI ^_cul^yJI ^ylyJI 

2)jlu 1)1 l)l-OU lA-^. -A .j-cajJL LoJjJ iC jLsI^U-^JLs ^J^fl 

I 4 IC Ijj-d J_Al ^ _cuJI 5_euL^. 4 -ojLaJI 4-~V-aIH 1 ^yL 

6 jlil lyO 6 j \X <JLO^ (^J-cu (^.ilkii _dll jc_aJLa .y iT\ i 

. jl^yil dill! 5ulill ^yul_ca^. ^yl jjulII 1 )V fattractant SdjLiJI 

^_A 6 jLc ju ^lll 5_oLJI CiL^jll 1)1_A <dllj ^jJI 5 _aLc1I 

.4_cllilll Cbi-Cj^JI ^_A 5-0Leu ly^lu J_dill (JXL&JJ ^^y-C 

lyyllcu-A <L 1 -aJ 1 6 lA ^j-A Ld_i I _call CwH- _^l Ijlj 

^J| 5_aLc1| j _cul j LS^" d>^ '^‘d-i 6 j(J-cOC^-o 

^-eall 5_cuL^. SH_cull dlj_<dW 11 <dilj 

.5_ij_C<|\ 11 Cil J i ill &l)iijll dll lyO ij \'\\ i <4_AJ ^yJi^ I 

(J-I^SJlII lyC (lid! 6 j^^lil CiLLJI lAJ 4_jjlUl CJ^-L I lAJ 
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yudl j^Lu 

? L&JaJ! 

JjJLajJ/ <jULJI Lujjl£, iZJjijJa-i (. <Ll\ 


<^ .D .T> 


La^-o LcJAi IjAj_o ( Jja^j\j±A\ dllj £-oj .^iJI 

AlcLlII ^_a Lfl-H^ *7)1 Jjjiaj 3_cul^)j_l dUjj J_i-^ I 

djLaj I £- Lli 6 jlcV £-Jj_aC CjLljl^JI j £j\Jl1I <Jljli <1_JjLLoJ j 

< LdjJd. £\$-* iJ I £CjIjljl!I Jju-Ljj .3_ cujlJjJI o LeuuJ I 

^j-o Jjsi JilA _ <Jj jAi <cjLijILL1I ij^ _tiJI -LxclIII 

.U\A<n light sensor ^j_o 1 3 L_u ^jjjlLc <jlc 

jio jllj circadian rhythms olxLL^I A wAl 

v a 1juu-ol£^ Lj ^^ j jU~ a j /Af, ^J1 4 \ t ,i \ I a 600 

J dlJ fjA <J CU 150 ^ J& 1 JJJ-O JAJJ .<1 LJJ 500 


U_ 


>=^ jALjlJI 6Jj& jJ j 6J_!iljJI AjjiajJ <^J_»j!jlj> 

I jx£.J j j Jlj_1-^MJ JjUJI jJLC JjlLajlII dJJ_iLi ^-2 

JjuJI (JS SjjL*jJI ^ Jj&LlAIJ I jli JUI^l - <cl> J LSL>^ 

:^JLC_t^jiJI ^yC |jj£. _ JLaLj 4,£\£\is~i A <J| (JI Jj-C 

L5^i V (3* \*Ldl ^LaljVli . jj)Wi 11 diLiJj ^jjjlsJI 6dA 


J 


cj-° 


2 

IjJLol^ Jjlc J-oJLJ ^_2 . JjlLsJJI jJLl J) XAc, (jl_COjVI 

1^-Ci^jjLi <JLjLij^S 6jl_cl»l ^Jl <JJ-Alj J c-J * A11 £_o^Ai 

(jli jj^alJI ^lojl 

cjI j\ _<-^^1 ^j)^IL> 5 jJLc <b^ji Jj 

< ^ n>j .CiL jjju-oJlII <2 h^I 1 CjIj uiC. ^.1 J"vi a i)Li 

I xVi I <J_i^U 6 ^)JlL! I LlxU-o ^Ai < J I I 

('^jJI j\UU^l\ll j ^ I) jl 3 La ^11 

Jj HI I jJlC J L <j j_o cuj Lo I cojljj V LLo <jJjJlIxj 

( jLlC ^_S ^_J-oA_i ^jl —5Lo.i ^UgLjJl J 

11 » ulo jijlsd (j 1 A ^ J dh° Lxi_ 

< AiiVi <^Jj[jl J jJjLlxij> ^IL^. <!iLs_aj .3 jljI J_i _tli 

1859 3lcu ^ jjL^JI v llUI - Wf/jjy/Just^ >jld 

<j| — ^JUljlLJI ^LiljVLi 11 ^_a <jLi^laJ <JlS J-a-OlS (^jJI 

^IHjVLi (j\ ^ _ 3 j-i^-ajJI J[j)2»ll jJlC 


■“ dMje ‘u^JI ■& JL_oUI 0 ^ s&u <jl£ <oejj'-i> 6^Jj t 


LukJI 


. < 11 C jcJilllj LiLl^I ^ILjlS <<J 6jl jl) 
Lo£. LulCu ^j| ^Lilc. ^AJlII Ci^ia t Ll\ ^-2j 

V -LiA. — j_tluJI — Lujla . ij-iLitJI u-iAJI ^-2 CiJ^. 

3j _I_u ^j-U^Li <JLJjI J-A> ^-aALII J\ Jjloj _cu^fl ^J-C 

ClULS_LAU 3 j _(_o L° Alo- 2 . I ^_lc ELl^JI 4-il Jj 

> 2Ai ^Jl L^UJI iJJJllil <lLjj_ujljJI CjLiIjjl^JI 

EVOLUTION OF THE EYE (*) 
creationists and intelligent design (^) 
the origin of species (r) 


3Jj^fl <_ )Ll£. £j _c ^ 

5jJIaIjVI 

LolIjulS .6j _lLLlo 3Jj| _lc j^jlsJI i_j _*_a-oJI _o 

^-oIAlJI _l^JI j^Uj Jj tJJjJj jJI T^jI^LJI ^-JlLslJ LAJLi 

Cj\ VI ‘^ 1 _cull ^J-C 3J^_COJ <lVLAi <_ul Jl 

^Jl Lo Ijjlj 6_<_aj I £y& 4jlLi^I 

Lo_i JAG-Ai V Sj(jiL^V I _ 2 I I dJ J-Ai IJI ^ jAj 

6dA j^lA AlLlS J ijALi jc_o cal J \A^lilJI £ya a5Li 


.L-duiALj 


AjlliJI gj jjV I 

la-ol 1 V\ ^C^. jj^j| ^_ll j±luj <Jj^l 

(J_OJLJl1 <-1jJj i A11 j^llAI t_l » i (jl (J^> ‘" l 1 ^AJI 

CjIcIaj^I (J-sJajJ --j --^11 . <a. : 'f\ 1 \Uj j) < A<*C 

.^-oI Sh] I lla!A-ul Ac. 


^ ^ ^ >z 

jlAll <_s^ld jL-AI ^jI <^.jJ ijA <_sjIaI1I cjIiIj-aAI I/x- 
dj-A ^jl (jAa-J V l^l <LAa1I ^.Vs-As LIaS^J I^^J-OlAju-uI 

. ^JLAlUJl f-lUjVLi A 

(JAlu pLolsJI <jA^.Gl 4 La Ijjll <1 < nWl 

^.iiiAI Laj^IAj (jodl ^jl» <ljli_a ,J^Ld (jodl i < m\ 1, 
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Trevor D. Lamb 


^LjlxJI ^UjlS lZl^. Li y> 

oj^ \j-2 4 w (s>x 1! 

JjjAlll 4-JulaJI cti Lz*-> 

cZiL*. jV/ (jjdyJ j l^tft^jJe 

<t±±hjJI UIjIluI <Lx-a L^J Jljl^yi 

(j-k- <jL^j/ tZijSjJ . /^-lu Lf J 
^<s>* H (j- 0 *Lijju*tkJl ^XJiiU/ 
. lZj Lj (JJj/ < iSLu t< JzjjLzJ.!^ 






^jOlILJI jlj^^fl Sl£. ^ jjJI 6^1 ^ jJI -ta-AllI Jj-o ^4-iSjjJLI 

^j-O ^J-A ^aJI <C-Lj ui 3 l|J J CjI J-UJL^JI £-JLA^. ^_3 

. oLvl..r>i4^) ^_ ojLs o L>j blVJI <£.j^ 

^aj O I J-^yj ^y& _3j I/JlI I ^y& ja^ajJ I I J_A ^_3 


OjlJ f.J) a A ^jn^Lc j| A tiijC IjLlC L^-Jlc 6 J-A.I J <JjLojLc 

oV-dLu-all oj) 1 l 4-iujt ui\ J^alk Llj-olJ I g-j) 11 

olilj>11 L_ cojJIa I j_A. <JL*_s .<_uj)*.All 

Lllfb (JjU-^Ll 4_i JJ <JU_ul ^ L<_)J(jJ| jhj2 jl l1 

_A OjiJ I_0_SjJ .jjJt_i-oJI ^_2SAiJI ^_3 A _!jjL*_0 

^j_o j ^CjJLijJjjlll _JLol^JI J <1_ JjL-OljVI 

<Jlkil olLKJL <JjIJLg £ L_> CjI^jJLC <AJUJl1I O 1 \ 1 / 0 A 

<JU_olJLj A \ \ Af Jj£, (jl VI . l^J 6^-t^sL»-ll jl < 4 VI 

jL-oljI < i jILlII ia*-II jjV 6 jjlj^JI oil) jjl^JI ^ji 

SjLj £>o < I j5LAJ . I _ cu ii j 

* 

j^Ua (J 3^ ^1 <LljL iljVI Jaj)> II Cjjl Jjl ^ _CUL 2 JI 


COMPOUND VS. CAMERA (*) 
compound eye (\) 
the arthropods (r) 


ljjIa Ia£.Ls_uj jlaljuLLI ^ _ux2iJI a \ Lajfcl J^.1 

Liu ^1 ^jLVIj (c_klL jl ^L1 l$J L> *A <L5 iL-u j^\j 

l$J jLlVll! <_u!aj CjIaIj)La^jlLsu _ill olLLJI <_1C-1 1 flic 

(jxi)jJI (L^JJ <j^.SU llj-O (JXiLjuI I <j_ujlj|j (jLjL^. 

JjlS Ljj Jj jLlVllI CjLjLu O \* ujj ^j . L^JLSjla ,J-%. I ^_3 

1^.1 j :1 ^jLo^_o _Icj) ^ ^ ^Jl o i^£\ <j_<_u ^jjlL 600 

^jJI 1j-^Lil cjLjJLUsI <L^.l _ uJI a \ \lc.VI I \c. o'_Lj 

LjlJiL_u (J-ojujI ^j^-VIj <^oL>jLLsV- 1I) jj-oc L^jjJ (jajJ 

jlLij JaLj (jlllV_ ujJI ^tlb o-^jl-sl ^ji kULjj .LjLLsJI 

jL^L^V L ^JXJLLU L JiLk ^ _UjL^JI oILLLo ^yd J-AJ-O 

^ _<iJI 6 jj 1 djl _II Cambrian explosion LSJI 

.Ciirw <ju-u 4^0 540 ejjlJaj L Aitll 


. 6 jLjlII 111 \C JJQ -LI ^jxiLuVI ^jjLllI jbLlVI IjJfe 


w l {jud I 9-^jil 

^^JlcI^JI jl_^alVI (JVb. <11 ^j(j^^.VI _call (jAJLi 

jJfe JwiJLi L (JjV) J^-uuJI .^AJlIJ LuLcul ^jLJjLLc a Vi 
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4jddl odjlidl 


6 J-A 


^i jIVyII 4daiUI cjl^d— 

- >i» 

<iaju_<jLC EjJ Oj^IE ji (J I J-*di_cu_J Lc-c I Jj^ EjJud 

4^^-° (A ^^ LS^' C/-*-N (jj£i 6^ (-4 ‘ 4^JJ^ (A 

OL>JUill djE call I jJ call JyC EjJTej-c lV\ YC. <J cuLaVI 

lidLcui 4a3dl 6 jib lie .4 jlcu ^jJJlLc 500 jdc 4jd^iUIj 4 jl\aJI 

L^iiljJj_cacj 0°^! I_cade you ^jl iWy _caj lid I jj I_a 

dj W C c Jj^jj V <c_2_cu^Uj . ji. jiVI ^_cdlll ^J| 4_ UJuuElII 

^.AiiA^kll JiLd IdlliLcu ^>C cJ-c^Aj) ^i-ll oVil_call *Ll^| 

6 J^J idllll ^jlIIslIII 4jljlcj_ 1I Ejidll ^Jb J <<ijLcdl 4 jlcu Jj^JlLc 

<f> ** 

4-c cut (j-djaLc. ^j| jju^. (J^£. ^_3 31JI lij^j IyV\ 1J A cu IjJI 

.hagfish duj^JI 

jXjJC. d-c cu jjib < 4dl-d I d-c cu 4jj li I JlLc < Ojjj^J I j 

ollaJj^dl jJL3 _2 Ejlc. (jti \x s j / Y JyU-^lSLiVI 4 j _ecu d _aJI 

lLI L> ^ JJUcs q.ULrw 

lu Lc JoC j .4j _cul j_ll 




^£jj^VI 4jj -c y 11 olijldJJ J 
U.^J LULi-c Jj-2j y OJjj^JI jJL 


-d-> 


cjJj-^dl ^jl a-cj . ((^ULdll ( jxi d_&j^fl))<jd LjlA ^j-cj <4_ jUlU 

^ ** ** * *> 


UiJ I £y> 


^^Jb LoC. IjJLd I_aildd i 2 li~ v~y 4jjlC. <j| VI <dl 

Vj <JA.j 2 Vj 4 jlJ»j 3 I (J^uJ cJJj-^dl (jAJLS (j—a 

(jA^i yIo d* Jada dill! 1 ^ ^ \\\ xViJ <<Lo£.| J ojl dc. VJ < cuj£- 

6 j^-d^_o <dJj <iLcd|j .dilj (J^dj LiidJI _o 

djl-cu dircjLo J/-1 _CUJj . ddJl 4_al_cu ^JUlU c.l\J 1 a \aC. 

A*- ls-^^ oAi uij^i 6 ^ Al 

>> . \ I "v 1 1 4 a t 7 < 4 < < 11 ~v 4 In i i 1 1 ^ \ i a 1 1 

^jd^jLalI j .45d--dI djjLcq^ t al 11\\ OuJjdI d^Jccaij 

. 4^ LJI JjLC 1 ^JLoL--'iI ll £\ S ^ yd 4_)jJ Id cdJ caj I ! I 

jjdl Jd—cu jj-o Ojj-Aju da duj^JI (jl ^jdjlau Cj-^j 

d^da . J jud 11 luj-L^u J _i_odsl (Jd_col I Iwl^-J LAjldij i La dd 

I ^j d ^ s (^A^-l I I < il- ^ - Q C . I cdJ—$dJ I d-o.-cu ^ 1 ^ ^ 

6 jla (Jild. I ^ ire ^jd-ouj Lu oo. lj(j_Adi j(j-Adlj 

Cidd duj^dl J/X- (jdJj . 4 jccu edV] 6 j_(lie jjlrdlu V ijorej 

jlj-alcuVI I d& jJccVjUJ -lA^ _uoll iA^il - 0 oldo l^JU. ^ 5 -^ 

( ddLcuj jJj <^lidl J^-l (j-a Lo 4 jloA| j) 11 Iwl^J 
.olio\^e^ 11 4dial! ^1 oedl ^_a 4ujjJJ 4_ol _cul ^jlj>11 

(J-oirdl d-O -2 JJ-& I ^j-ll 1 \\a * A cdLiidVI Ij-A jJccVjUj 

j(j-o_cdJI 4JUJI 6 J-A Cy 1 ji 0 -jj.rdl ^jAX cjd^ u* 

Jjloj ji 4 jljl3l 1 4jJLdl 4 y\ y 11 ^jLa lwl^-ij ( J-dJI Jdla 4 ^ y*y\ 
^jl ^jd^Y \ O-Yj-'dl (j^£. J-oC 4_idd ^jl ^I -jd^l 4jM(jl=i A _L^-j-a 


DEEP ROOTS (*) 
Jawed Vertebrates 0) 
hagfish (r) 


. IjjualdJI £\$~* 3~^3 <iA*d d^ la-oi 

oiLiLai_cull dji_CUJ IjjLcldJI 4_ldl_cu (^l^ (Ji 9 Jl *-^ L5^J 

4jlIj>c <frj) a A11 ^d^j iuUreJ 4 x<ijc ^_a a y^y^. 4jljj) a^II 

jl ^.Vrd ^JLdjJI ^t-Lccdl i)lajj ^4jdjccuJI^ 4 is*> Jd cu 

ol J IjJLcld JdoL di ^ J^^^lJ jlxrdl j -iA*-^l 

duj) (All L^iiLcaj_ lco (jd^i <^oxuJI (jAJLJ ^ ^d_cu 4 Yui 

Odjlidl I _ c| .6j_ 11 iA^- (_5-2 -VreJJ (^dll 4 _ cudj JLslcjJI 

■UajJI I lj) <4 jj^,aA. 1I Oit. yA~ j_call J^c ( did^c la1 ^ ^ J1Q 

JajjLdll :(dpcl <\ ^ y a Lcj) d, i*\4JI CjL-j j UL4JI ^_a T^l_c.ji 

. Jjlll ^_a jLcojill J_cojl1Ij <jl^_ill ^_a j\ YjU 

jjj .E ,N> c Jd £_c < Uj ji old d ol JJ cu ijX JjlcJ 

[ LuldLi A UU 4 _»_cLj^. ^_a l i Y^k J_OJLJ J)Ld ^£jdl] <jJJLJJ^. 

jx^_a djL^d [LJIjlcul ^_a oiLcajjjd 4 _»_cL^. ^j_o] <jdjd .S>J 

oiLilcoil 4_diddl JaLaWI isd^ jjJdLl dLcirdl Jj _cdl 

Jlj_cdl dJ3 d>e A.UVI Jjroc jjL^eJ fcljJ^.j Lcj .4 jjJ- odll 

.OdjlidlI i/X. J_o2>V l»\ac jjjLjljccu ^jij 

( *)<LLla£ 

< llLa J^JjTeVI i)A_jJ jjjlI 1 Jjlc <JjjiJI I d& lireV J iJ 

» dx. 4 JjLcjLc odjlii-ll iA-*-l Sjac-ll QLc-cd 1 ^j-c jjjdll 

■ 4jL\dl ol—Yjlidl! JJ& i Cj Ijj liiJ I Ej-Tc-cu ^e is*i ^Jjlc-c 

I ** \ 1 A « ( « 1 I N . \ ^ oijj <bddl odjli-dl ^jl -U-cdl I dA j-Y-cVjUJ 

cJjlij d Jjlc QjjUi ji Oild 1 y\ yC ^j| j djJ_coc ( dtn ^j-c 

^iJI^ ^Jj^l 4jd-aJI odjlidll Odld 1 cj\c <4 j _cu (jJJlLc 420 

Jjlc Eja1x11 4jl 3jjadiJI dLc_cuVI 4 ji _dii (_yI f-VI Ojld 

IVy yc jjJ^. (j\ —a ldjU.j .jUJI ^ 

0A 1 6^ j| JLCJ I JJLC Id -LlCJ O I J 

Jll\ 4jljIjj jjd^l <1_d-aiUI oLjlldl IjlAIjlIjI I_iljrci; 

.4jlcu ^jJJlLc 500 jrej Jjlc dji-coc t d t u ^_a l^-S-c djldjJJ 
olil jj_^JI 6J—A 2h° -cui —^ij I—^Jjlj 

Ej-c^Lsdl oliljx^dl ,,1-el J JdjJ (jl Jxcg^jjJlj 

^^jeci ^ jj lamprey 4—dl^Jl j-Aj <Ej c^JI ^ja d-c 4 Uill 

LoEjI 4d-C__cdl 6j^J d^ lAH 3 " (J^jdj _dJ a c 

dl J^ . oiL-cdxj ^LjLrejij 4_cu je olj IjJLcldJI -Llcj d"° Idx 

4jlcujj i liijdjLcu Jjlc pLajldl 4jjilj 4 jljj olj 45drdl 4jdji_cu 

<ddudVI 4 y^ Y xVi ^iJaJjLdll Ij^d L^jlcu 4jljJ- cdJI l^-jjl yVy a n c 
.4 j _cuLccu^. jjdVI rods ^X^JlII Jjl=i jd jJjj Lc L^_J 1 ^c 

^--elJJ d"° jddll j\d-eTY ^1 Ql \ Y11 djd <dJj d^ il ^& 

Q 1*Y Y —w 11 d V -dl Jjlaij 4 jJLC£2Jl 1I 4-dljLllj f-J-oEJI L a ,v.< 

oljjlidl ^i CjLlLcJlJI 6Jib 4rejJ ^dll 
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(*) 


(jLilaJU <j<tUViVl jLfri—uii jL» Ijlli jLulS IaOj ^< 1 ^ IIj o_»j^JI ^ ^'nn il L&j^Isaj j\_xJI 4_aaa jl 
j\x 4 ajJ oa ij^Jli .5 ^SaJU 141^1 ja ^ i^ ;^a iUji L^jjjG j | jaaI^JI bud jA l\\\c. 4 .\4\S ^1 oljLdl 

oIxIjaVI Jajju J^.1 j_A i 4-u<S <caJxVI (L^la (j-s^aJI Ldl <jIaoaYI SjjLS j_ax Sj-aLus 

j\x ^1 J\Vuu'i jl J_d 4>ii—ui J) 4 _uaJI Ol j Oa ij^JI j-Lfc 4iLLiJI jud jS-iJsl j^KUI 4.1—unj © 4 aajaJI 
4aSaaoJ| j^Soj 4_LajAA jAA jl <Lb j^bj JMa OaijaJI j\X 4 aaaj jL-aj^l jtfcj . © IjAaISJI bid jA SSi* rt 
Jl ^aIII jl oj^aJU jAj © IaMaJI jA 4 aJIaJI 4ibKll ^Jaa jl JaS lali juiLib jA LgJM^ 

.4aJMuj I 4 A JA ^^1 jil ja^YI JjiJI JAX 


: jJaLUJI uluQj 
CxXi jl £ji 

d< I /% a ^ 0 a 

jl^JI 



CjLjjIxs 


ibSiV 45 aluJ jA.1 



^-uLujI 4 



^.aLujI 5 

*h» 

^ tt«i .*'' ! j d ><',;, 


<LujiJI 

-<LaOJl!| 






^JLJI 4.^1 jx @ 





4XJl1I oL 



© 



JAX Oj^bJ jJ 4 a jj-AJ V 4aJj1 IajX jl ^1 OIaaaJI jaJa IciMuj^l jX. 

4,A i,lb 4iulsj jlj ^ 4 a_uj j^jJA 500 ^1 jj_Lb 550 oa ObjlMJI OlLou 

.OlL-oII 4aJ_^I jJI 4xLJI buAI 4 -jaaJI OuaS oJb 1 jaaLSJI Isaa jA judl 

f 0 — 

1 1 

600 500 

'*** • * d \< n 

1 lh ] 
400 0 

CjL<Lilo O^A Ol j 4 tS < i n 

jJUl jLOVI ox @ 


JVTn ^iJI output neurons ^1 j_C jLI 4 .IV>j 

cOUjxJI < >*\ \ a Vi Ll . LjJu-uAi j^LjJI L^aIjI_ 

<<JL.IjjlLI caLsJI LuLlJI I_>1 }LJI _juLlLJI cj! j 

CjIaJP is~i* S J__aOAA 4jAJ A A 11 CJ^L^J_coil I _JLSA I j_AJ 


<JUU-Ol»JI Cj^LaaO jlJI <JUAjA <JAxIaJI 6JJ& ^yGJ . SjAAjLlA ^IjAxVI 

^j-a _<aja L ^_S O^La-xs jl]| jjaS J_o. ^Jl cLuj^JI <j^a _JaJ 


Echoes of Evolution (*) 


5jljJjJI j^oJI ^| j/_xJI J-aC ^LaAjlS ^_at 

.jL^aI j) • \ . \ 1 Us \ \ 

jS (^jJI jjjJI 4_LiiLx CjIjI <-a| -coj ^jl j^-OAj 

^ " 

.^jlj)\^ll I<. J^A AjJ ^jA^ J ^ ^yG clUj^JI j/X- <1 O^A 

iC jI ^ \U o^IAJI CjI j 4 a^auajJI <CjLijL-ail 4 ajLulII 4 \*\ \ xVl 11 ^ 44 

Ia^LJIa _COA ^^^aJIj _cujjLLI <AjlL 1I LiliLJI 

<AAJ) Jl CPI JL^A call ^yG CjLjJjlLI <JxJ1-3LAA <(^.vItlAII LaIaaJI 
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(*) 


CsLuj 


jl jfc LoLiJ Sj-LJU <Ol—ijlliJI j-Lfc 

J(j..„j <n SbUJ£ LsjjX - LiSj L.Aj.Auau jj-Sj 
^1 cj^axJI o±A (j-atXj (_£jjlajJI I— ^-Lual 

<<bjlaL3 iuS-uJlil jl L^_La^ <5 jJuslII 
LMCJI ^Lxid J_l£ j 4LJ jl e-jaAP ^_U. I jJ 
oMifri—uJl,l ^1 Ju2u jl Jd 4 -»jj^-JI cJLJVIj 

(^-111 4_»jajJ| 4_i£jVI o 2 t^Al j 

V^Ua 4. vS v,.a <tll ^^JLCIj.11 ^-.R.auII j_lc j_1aj 
^ VVi ^^111 4.lu^xll cJLJVI Csi 4_s5Ls_dl 

4.j_Lfc 4-sSJ—dl jj..*Wil 4_»^_uj 

4JlLl!| 1 (pc, \ l MU 4 <(_£jU£UJl CJir^t <1 ^.-uALl 

.Q pLloxJI 


. jOlII jjla_S £C-4jlj (■ Laj 6jtc1 


J_&l j_2ul!I jA* t LftjjUj CjLlsJjlII (j\c. jl 

<j£j B E> * *— L ^ l ^ (jJI J J * “> C5^' 

Cjih-i-^jj jl [IjIjjLs IjljLcu ^_S LljjjCjJI^ 4_*_aLi ta j] 6jiLaj_9 
cluj-cJI Cs^ \ a^jj (J-*-° ^dJI CjLuJjlII 4j^ji _Ju 

CjL>J) W^» 1 l^_SC 4 _UJ) A All Cj!^-L&J _coil jl J-2^ 


g. a An <£_jlsL_u I 5-X_aAj (JiLdj <dllj C»-jj ^6j_ lLLlo ^lj^.^fl 

4jljsj_aAJI CiitjCji_call j-\_s jjJLJUi j UJ _ UaJI 4-AjLajlII I_ 


-Lid Laid J_A ^JldJI I j_Aj . £"lj^.VI (C>L>jjj^) CjI _JJ) 1 i./-)Cj 

4js^ji_cjj cdl^ jl L djJuJ *jil 4 _*_SjjLs jl jliaj ^j_!l j-ojlII 

clcHA/l ^ JaalJ (jGj.J~> ^ j j aAc j_o Cj^id jj CjI _SjlcjJI 

_Jail CjIj jioJ ^L^Jlxil 6jJ £ 4-jl aALs dl I jJ <5 LOjjJI 

<kji cujJI 4 L.jl 1 6 j-A LcLoj V^ ^JJLi ^xj jyoj .6j(J-<-oJI 

Jj-U^ 11 ^S 6^jLa j^C LlsLs I j _j | Jjuu Jjjlalil 6j_ ^JlLI 

^1 jl^l Jjl2j 5jljIjul1I L^lAJI Cj^1\ A^ jl ^ IJ 1=J JjlS 

.4_ocl jJI Cj*^ A^aJIJ <jLj^iJIJ <L<-uJjlII 


(JI^_caj li] ^ ,0^1 4 jl\ji _ulll oLajJa ^_oj LjlS Lqjl\ ^ 

<JLJJ) A^ill Cj^-LSji_cuil ^ _t <l^\l jl . jj\JlJI S JLlLo j_2 *J 

v j-Ju^ :^jjlojLc j)A jlA^> ^ II ^jlJ) II 4^io-C S 

^ A-jslil ^ , ;Wj .ciliary j jJj rhabdomeric class 

_<_UJ Cji-Sjl^j*^JI j)l JAIa ^ ^ LoJjlII (_ 1 1c 1 <u_ Sj-3-ll 


Scars of Evolution (*) 
RISE OF THE RECEPTORS (**) 
pineal gland 0) 
nonmammalian vertebrates (r) 


olj^Oj^JI JjAJ JAX- 


Sj-JlIL 

^1_jjUiJI ^ Loj ^ 


CjLcU->)fl ^-S A^ill 6 JJlII ^ . 

6JjlII 6jj^ (£^±2 iLLJjj^UI QbjU4J| <4 jlojjJI 

J ^lj^.VI CjIjJ) W^>» ^ 6j-CjIjlo J_A-OJLi oJ A A11 <Jjl^ju_ajlo 

6j_ l 4J 1 Lilil^JI clt CjJAS Cjl-JLijill ^4iaJi_<_uj 

. g-J) Arf^i I Li 1 < nxV I 

Cu^^jLa I <4 _>^j j)\ a^H 6JjlII <bl a mil I j_A 

(J-) ^ l a^i I (^J_ojlji *)! ‘ nx>j.^ 11 i^y^- i^j I ) j-c 2007 ^1^ 

jvlVn (^jJI (jljj^ll L>° L5^i J— 

aj^-II cjUsI_JujlII ^jJI 4 M /aI <<j|jjL^JI <jlojjJI cjI^IajVI 


<jJJ^fl jj\jdl ^j| J-aJL^i.1 O ^yCJ J 4 >JjljlJI^ 

500j ^jjjlLc 550 jyu Lc o_CuLc ^ILlI 4 jJj^I dai->Jl^j-l 1 

^ ** J. 

6j jjjl j^Lsj j LjA^i jV Ij) A Ac dul^ Cl A^ ^ 4 ji _<_u 

4-ojiUI 4 j^jj^JIj 4->j a^> dl CjIjJ^- ilJ 4 jljla-ojl1I 4^JIjl1I ^_1^. 

6j-A Cit-Sjlcj.il jr^ _ *J ^jljlIjxJI jJ_ kill Cil _ <-uljJ jxCjjj 

jiixat s <4CjjJI jjJa ^-3 4_5LL-JI dLc_<_u Led* 4 . 4jjJdJI 

6jji .Cs—ij^JI Jia ^-0^1 J-Aj <JjlJ_^JI jjl^s ^-3 

1 ^ ~s \ s \ iUI_ <_<jls (jlsJL^x d_sj/x_ll j/X. 4\ \C- 4 ji _jjj 4_Lxjdl 

4j^xj_o ^_a 4CjjJI j-d I_aJX-j . J-LxJI Cs-^3 SjJ-oLlxs 1.^ jj£j 

1^_jlS jjlaJUij jjj j_o_Lo _ ujls 6j-o LtdJ I 1 ^ \ \C- j-ojj Jjdd I 

4jljjcJ1 j 4_ojJjlJI dJj^ _itiYsj CjI~3jlLs CjI j 4 _s5Cj laj 


^c-La call ^Jl j aA» H JLd ^ < l^-SJLA^. 4^X.iai Cj^I IIJ 

jyo 6 jJl^ ud I j^. j I Lgjj • I jJlo l^J I Jad j-° Cls Lsj led! I jA 

<4_a^l a_uI jjid Jitix Csj-^. ^IlJI CjlJ-^-ll Jj-Lll jjld 

ijJ^xJI j-o ^<0.^1 J-CC jjJd ^jdAii's jl 2_ilaju_tjj 
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SjlcV \A\*\ JXX jl _COA jj Jo ^jjj A-AIIx eX _ Ikli Id-Aj 

r "J) ‘ ^ ^ ^La-cuX-cuL i 4J ^c-fluctiX ^£d-ll J-oLlH 4 ^ < ju« ^Jl £^£jx^-ll 
jIj-a-axIsJI jld_A £_ajcx.I ^X-o A _xl dx-cA^jX-slj .j_2cI 6j_o 

^_lc 4^ <Al j 4 A , Aol dxd^ 11 4 \lj < A11 dx!d-&x _jcoalLI ^uxal 

S^Lca^I dxlx jjccoa dxld dxlxxx ^_2 djj^-ll dx j a A11 dx!dlxceall 
4_2JL3L-C^ g-J) A .A 11 dXIxjp A <I A (d-tXTC <dxLLaXXaJJ JLolC I Jjlo <4_2JLS_eAS 

OLlll^JI Jxl j I jlaJlx CxC-LLul eul Loxj <dlld-l 4 \ Y \\J . I w 

d^.jJj£xl J5IIj-o jLUxx ojI (dxlxjlldl eJi(_cu 1) chordates 

dxiLx-Sx coil ^-]-C 6 J-qjl3l11 dxlxl j) 11 ^-lc 1^-xl.U n_eul jdAx 

^.Ua \ j a < i 11 ^xd^JI j\_euxj^fl jxixJ — djjtaJsl dxj a A 11 

jd IjJLol^JI -LaXXX (j-° L/-*-U ^jXX-^fl dxlxjS»lll) J-A-OlSI IjLcaSxI 
jl x aVm a J aA 3 I 4lxjia dx-odl L^x^f Jx < ( dAx dxjjiax dl 

. 4 \ .0 A A Ijl IJ 4_JCOjxj 1 dX Lc LcuJ 1 la \ A^l \ ^0_0CCU LolA g-J lS*l 1 I 
4 a Hal I jdljA_ll ^_3 (ji J-OJ dxxl^ (^-11 4 ^xIaII dxlx-hcJI 6d^-lj 
Jd^fl dx-ul aai^. 11 dxl d djj.^-11 dxj a AII dX^LxJ&xajill dx^ \ is** I 

I jjd dA.G.1 Jl_:x-o l-Adlc. jLca^ I d-l < I _Ujdx SdxLdl A _oxdC 

6d-A ^-^j) .^LodJI _II dxljl_euVl JdS dxlxj) w^C ! I J-s 

^X nidi ^L^jljVI dljl I jJ ^J-II ^Li^j J-3LJ jd 4_L^.J-II 

Li^LiJI 6J-A 


(*) 


'o-udl SSij 

4-A^-s-Ju 6i-du Jj-^. ^iLcj ^Ailj cdjii ^j| JJL_S 

J<^C ^A Je -ll OjJ — laJ C ^djJLx ^jl I—Jjj) < oL-.jlliJI 

6j(J) A^l 1 1 A Vl ^ J) A^C ^Jl A A^i jV < frj) 1 1 * AJULX tll<\ 

^_S 5Jj| LxJ^.j La-a^jI I _jlAj .d _<_aj ^jjlLo 500 Jjlo 

i^A^jl^dl JJ —XJ 6j^Jl1I J-a 11I J—j_o A —l^.^fl 

jl _ui^ _<ijjLa ^]/-dl 1 ^ \a I_Jojkj (>< ^dl A wus^x II 4jl1jJI 

a^> \ j-^Jl ^jhn jli J\c j . (j^A 1 a^ sj-2*. 

j " 

^j-oj .0 OL H Jd.1 J 4 ^jlA ^-1^ A.&J _Jj J^djjLs 

jXJ (J-°J • ‘^ JL3LJ (^-l| iljLo-O Ld^Ll dll_ <-U Jjkdl ^j| J-OJL^-ll 

dJjl Ljlx£. I <^^jJI iJlA {ja dJj^fl ij\ _ dl ^jl Ljla-a2>^1^I ‘^- a 

oiLllcAXC ^ a ddj ^j^jlAjlLlX C L_^j_~dl <jljlA ^ 1c. 4 \\ \ A?) Cxi J 
4_aldla ^lj^.1 CjLs j <JL^jlidl 4_SjJdl ^_2 <jlxJ_A 4jlj j) a A 
QK A^n <4 jlL^.I jJI 4_2jJdl djj-~d>l <jlj j) aA 11 \V\ aa<1I 

<du_u 500 J 550 ^J-CX dxlxjlidl Ldid-ul J^.1 dlc 

^lc. 1_A del_<_ux Uxjj 4 xl^.1 jJl 1 (] Hel cu L- 4 q \Ui^j ^J,c" I 

.4.\ Aiillll 4^x^ldlx 1 ^ 4 ^jiJ iJ^Udlx ^jxiLcajl^.^I 

Loxjlx A _<_uddl (JS_Julx ^xjlx^JI j^^LlLI! 4jJLjl!I 4_L^.j1I J 

<j_uJjl!I l Aim j f 1^-ujLax ^_le Jix.I dJI ^Jl 4 ^ \ aV>1I ^^LlXJ 


AN EYE IS BORN (*) 


dxlxjlidl a.. _cajj I_oxjlx 4 a. 11 dx^Lx^J call » ^ ju-as 

. IdxdJLX j aSl <^l jJI ^ S d>^J L5 i ‘^-ll ^^ a^II 

4Q ^ 1 i. 11 11 4 \ \lc^fl ^_S AS jjj_cAjLO 4 \ s 11 du>jaAll dx^-jdj cal Id 

^1 * j-cacJI jL* _tiled fjc. organisms CjLudixllI ^ 

(j 11 ^ % 11 ^ leJ .4_uijjJI dxlcldjVI ^ _JVn Jjlo A _sj_ca2lx^L1I 

^j) a A11 jX A?n a oj dj^d.1 dxiLxdj_coll <dllj {ja 

4j^j-1I ^j^^I _coj j . I J_>J_2cX jLcaSlxVI i^yc* ijfi _*\ 11 

Adxlx^c^JI ^_S Ij-cdill -La ox ^jA ^j-\e.^flj dxL lLca^Jlo 

^JA ^A-dl Jj-C 4_ldJi_coxa 6jJ) xs~i \ J^lax Lo_A^1Sj — -LaJ vla^.^1^ 

^djj)^ ^ dxj a A dxilxdx cajlc —dx Lj Ud 1 die IjX-d^JI -La ox 

dxiLxdlcoll ^ ^1 t V\ A ^1 1 ^dxaJLeax dx lx j LdJ I (j^C. 

.^LcaSX^U o jadJI ^Lx-calcul J^-l (j-° dxJaxdl 

6—°] <^dji D> j —^ jj.lc ^—aj 

jjl ^ji\ j-i_ lLj Cjlj-u Xlll (_y^ ‘Lilj^aJI 1-La.^jj) 1 ill 

dxj) a AII dx^Lxdlcail ( jA 4_£Lxjlo L^Ll ^ lc -UdL^-x (Jlj^ ^ 111 \C 

dxlxj) \ A/lC _cull 4 A ike dxilxdAX L^X-lc dxj-Xc ^^xJI djjxdsl 

^1 4xix_call ( jA dxLojlxil (J_eujx ^lll ^ljx^.^1 ( dx lx j jjx j 

(JLcaxI ill \\ \ _UJ ^j| cdl_dM^l Id-A .^LodJI 

c^dJI ^xd^JI cHadl :dxj A A11 dxilx-Sx_call ^yA ^.Vu^ll 

^Jl JUdcul (^dJI ^j(^a-ll c-SllcAdlj Laxld dxj_d dx^Ldlcax 

j-A d idj-Xcj-o 4xxx ^.IdUcul Ij-cdd dxlxj> \ a^C 

dx^LxdlcadJ ^1 dLcax^l ^jLa I d^JJ <jjlalll J-o£. dxjla dxl d-llx 
dllx Af£- 111 \C. ^_a 4_dH-o Ijljdl dj^a-llj dxd^JI dxj a AII 
^1 ^i\_ jx—cox ^lll dd^J Sjlll (jA dx^ll dxlxjlldl ^CC 

Lll^Lcux lll^slj .djLxxla dxl \1 aC Jiid ( ja dxLcox dxlxjlUll ^j\£- 
dllx ^Jdx a 1 1 ^yA ^1 4jlxxxJI Ja^JLaxdl ^J15 >juj 1 ^_A Lo 

.6dxd^JI jljkWI ^3-A dLlxl ^^1 L^UJI 


dxiLxdx- 


4xlxJ-ca^J 

^dxlxjlldl 


Jill 6dlx_cu t_ jLlcc ^_^_S ^j-ll LxXt_caj 

_cu ^_2 j_dJI dxlj-S_ caiIama^ dxd^JI 

Jl_exx^j^f dxlxjx-cAse ^Jl djj-^d.I LxiLkJI i ^1 a^o> jjlax _xc 

/-- J ( ^■s 11 4 i jj 1 < 1 «^ 1 1 4jLXa I ‘" < | jX-O-1 ILxl^cX dxxj^-1 ( oljLiVI 
dlldx d>AAii ^xJIj <dxlxx_coxjdjjJI jl <j^ .al^JI t>> J£ A 

C>u <2004 —c j3 ^ —o^jVI *(_£>?. J_$— 

^1 4x| [jLUL jxjx^ 4jlaL^. ^_s] ^J^Lajj <ldx_cox \ a7i .Y> 

dxdxx. dx lx j LfldJ dj_txaxJ! 4 _ 3> \ A^a^f 1 jjlax ^ja 6j*N \ a 4 _Lxj-o 

< Ixlxx j_^ I ^JaAIIx J_s_all _coll Jaxx. JXJLX I_^ \ $ 

jXJLxJ I I d-A J I 4 _ laxs jl dxxx.jia 4jJe ^ Ixxj . ILa I _ cox jxS I ^ x 

lA-cuxjdjj-ll Jxj_ 2 cx 6dle| jxLol Jxx-call d-cu dUd^ (^dl 

^1 jxJLxJI I d-A dxdx^xj <^jxx.l 6j-o J_oliaJI 4_K _cu Ja dl 

fg-J A A 11 j-S jlx jJXj! j-ol aa-iIaL djj^-ll dxlxx_CUXjdjjJI 
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#tafaHat 12/11 27 aJbJU 

2U©lnotn 2011 j-lju-ujj /ja&3 ^ 


?^a\ 


W <LajjCiJI ^i£r dCl A liu sAiS 

L&^jjlCj ' "Hj? JlJ/ JLx^SljlLl a! <Ll£a ^^ 4 Ls^jj^u n) £yLj£JI iL^LAjJ! ylxJ 

. SjSZlU/ <_ I JL. u'JJ ZLyJaJ! JL±jJLJ! dyj-ZcL,/ Ju^SlAj dJJjj JJ*J! yz 


<S±ySj .E .F> 


^<juljVIj <jl3jJl 1I l^LJL^jS ^A <->j CjIjJuJlj *Jj^J u>3^ cJ-° 
<JIU ill J jAflJl _t-u-o ^jl jjJ 3"° I *i-A CxL* 3 J ij 

3«a dilj-i Cj-oIa L$_J Jj V ^jll Uua 

o' ui J u-° j' oljj— Li\ lg->j^ ^ j— j) 

jjla ^lll (r) L5 —cLa^JI jxo^JI cjULc ^ djl— 

. 4j5L>j_o^1 cjUVjJI <jlL> 

ULcI jji^lj J-a^SaI A-a^SJ QJ^ 111 *Ujjll ^jl J^jll (J-°J 

** ^ 

(jA_Ini <jlC LojL^/2 I _Jjlc (J^. Ci V\-0*1 ^jl 

t_AjjiaJI (jfr.m'ds j < J^LjJI ^A Si j Lai I (JjlIajj < Ifl xijl Co 

dljJJ3^ *UdCo <Uj^J 3I Jju . p Ll^.^1 | Juuu I ^A A \ UI tall 

*^fl Ifll^ ^A L$~^ 1-° ^-J jddl ^laA a j I U&j1a_o 6CC. IJ 4Jl —ljjj 

5jjjljlj CjIjJULXJ Cj) ^jJJ 3"° UjduJG (J_^-o_i l-SjjU <L^julj 

<jdj_2sJI edl^Jjl J_ lLjJI ^_U. 1 j JAo (JxulIa .<a15Ls <jl£.LojL^Jj 

j I <jljljV I 1 ^ \ \U aX^v. \ <Ja Q_t-caJ < *j < 11 0 Lslajl^JJ j 

^jl JLoJl^. 1 5djLt-£^JLsVI — <_l£.LaJL^.VI jl ^LU-i^JI 

CjIjJljJljLII <dl !j ^1 <il^l .^Jsl^JI diljJ J J^l 

c j-o jjiViii —<_u ^ iijjii 1 ^ Tv.\^ 1 ^^1 \ii 

£_o L^jLc^I jjz ^J\a 1 j eJjJUlJI <1 LaIj _ii jd jdjjdl 

HOW NEW YORK BEAT CRIME (*) 
. y* ^jIc. (_JjjIjl1o ^_<_ul :The Big Apple (\) 
mass incarceration (Y) 


ciljjJjJU ^jK,<I5U1I <ju_u (jdj_ ujlsJI ^J_o ^-1^- 

^Lcujjdl JJJUo ^ _S Jjla-LI j-uill ^j^LaiCVI ^j-c lAj _u 


Sj-uS ^ I <JjlLo O a 7« I ^Uiii jxJ jJI <1 j jll ^jlj-tlu 

ci aA^'iI c j-^ Jil L5 -ai .^.jjaltl ^JLsJI —kl 

g ~ ~ 

LJ^ii-^i ^_a ujJj Cul^ ^lll <Lxl\ tlJI jdj^dl jcc 

<ju_o1j .Ailllj ^ia (_<jJIj JiUI jXj|J_2>» (JjLo jJL^LajaJI 

Jl J^JI ^xjIj^. Jj _s_c ( jAaC| 2009 ^.Ic. (Jjl^. ^_o-s . %80 

j Lo^ • 1961 C. 4 \ Ic (_jl^ Lo-O I ^1 

< 1990 ^.1_c ^_a ^jxij_ uj <2j _(_ai! <^jll 

. 16/1 CjljUxi.il iij-i-u jla_-%. j_^.Ijj 

f-Lalcj <Lajjjdl ^1_ale ^vUa a cJ^ I _(jQ xt.C. 

6j JI^II (jdl <-2>ljAoJ S (Jl 3^-Uu ^LoJl^VI 

(j-o jS^j-ll .jJ_ 3 JI I Ji-Od <LaJjjdl _o £\^JI IUa 

Ujjje_o C)U djjJj-iJ 4 jljJ-c <jlAA~s. ^jJI ^UCJI _ <_ulo I 

A-i^ydl I jjjUJI ^_UlS-o cJjCj V Uuj <(jVI I_ oLoj I_Ajj-oj 

SJjI _i-ijJI CjUlx-xSjaII (J- 0 JdCS-ll ujlj-i-^ ^.CC. Cjj-^-U| iijjJJ 

< \ xAjaJI cilj ^j-3 Uu <<Lajjjdl ^j-oj x^a^ \ <Ij^JI UUj-o I ^_3 

jAaII <LaJU»_c Vjl ^-x-AjlAj <Ajjjdl Jul»-o jA v5 JjIa1I 

^j^jljaII ^IaII l xA 1 1 1 ld\ \ <jIj <Cjljj2dl ^UUuij <1 11UJIj 

jl i( y *—cJI ^ Jj[j (_hI— iJI d-° es—^ 

<jl»Co Cj-oU cLlj 2>° ^Cjl 3 .(Julll j_^lj-o j-C I JjlAj CjUlU^I 

I 4 JA <Lajjjdl A K xV.-o ,J^. j-^ 2 > -Ulj_ ^-Ua> cljjdj-u 




(JiAi ^jxiljJI JUCl^I ^jlj <<La_jjaJI i_jl^Jjl 3>>*^ <JUtI (J- 1 ^-i-xx A»_o Jj^_Cl*J| CjLLls -<_ua 




A^cs 


. L^Ji'2 j-3»-o ^j- 0 

_o lj < <1 0 ^Lill ^ 1 <c»jJJ a jjfc 

<J!iLoL^ £c_jLjlj j_xAaC I ^ J_ll ^L'AoL. <G | ^Jl y _ClI Lo^ 

<^jI j -i- ^j JI < n i il l Ab^j —cJI (JL^^j jja ajL^c (J^t-^. 

. I <( U<jJ I Jo LaJ I )) 1 a ( < (1 y 


JajJL^JI I J_& ^1 Jjl» Sj^jlII dd Li*2jJI n ^A Icj . t “1 

^A <JuU *-^3> < A J xxaj Jj—la) S^p-3 ^.1 J djjajC <Ljj3 ^-3 

. jC^j_o_> JaI <LiCaAaC_c d->*2c*-o 3^1 



o, 

(j! Jl>^ L5^' " 


_aC J—U 
Cj 1 \ < ^>^aJ 1 
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c/^CS-a oLaLxj! (J-c J^JlU ( JjjlaJ| (J_i-cs-2| (JjJ 

CjV dJL jlA fj I IkedI (j 4 <rv (j-zj . <laj i —(jlo Cj L>Ljlu L^-juj tea 

^j-o tjfr.ui \ \J ^jJj—duji oiL^-<-uJ ItlAi-^j <laj. jl7i 1I <lflji_i —(jlo 

<Ju J_o <laj_du Cj Lu Llj Cj Jj I jaj < I OI j-duj-a 


CjLj-> J-q J ^1 5j callL .NYPD dJjJJJJU 


CjLlSj.1I £-Jlo^. £ j £. <jLl 3J o^t \ oLslLjIaII ^_3 a.^11 

L^iL> 5iaj_dull 1 ^JLuaj ^2 l!I CjVLJI { j r £. <L-oLk jjjlaj 

^jl£.j .(( (t) JLAA^| j*£)) CoAjlo Jlij (r) 

5iaj_CJI jJjIaI L^JlS Cul^ &j_u'lC. £_<_ujL 1I Cjlj) Unit 


L*? 6^ ‘f^L^ £,1 


II 


tC>lj) w nil 6j_A ^J-O <JU_U (J^ jJjIaIj <LL>j a nil jJjtaj 

LojlS ^llJI j-duji.1 ^Jl <JU_ajJLjj .<jlLl3l!1 <j^U1 ^ja LcLj 
<(%94 4unii J-AJ-c LT^ ^ ^ c^O i ** 1 1^ 1 \ 11 «1 1 <Ls ^«uj 

L>L^ua l$_> aja!* ^iJI ^aJl oLiJlisui ^aJI c>l^^-du (J^ < ui 
{ ^j£. ijjlxjj jJjtaj ^ Id (Jj) 11 dlixLuu-ul CSJ . C-)l-ij _ <-aJl &J_A 


CJjl-Lu I . ^Y~\l V\r> ^-JL^j-du t^jA J.UaIIj iij-<_aJl Ci^fL^. 

^ji (^ji_ ^jLlIiLuo ( j_o j-c_duVi 4-ui 1 

. %90 (JjlLsj (3j-^ 4u(iii <ij_<_aJl oVjJt-a 

jju^Jl Lfl2vJV1 (J^ji_CiJLC JjJj (_5-^ dls^iC lo£ 


A True Decline (*) 
capital punishment (\) 
The New York City Police Department (r) 
murder (r) 
nonnegligent (i) 



-uj>ii- 

Franklin E. Zimring 

rt__i/£o ^J-Aj ^j-4 L-jjjJuJL^ ix-aLz-J ^jJ^IaJ! <Ll 1£ ^£-3 jllj-a! <lSj^ajJ> 

i^jjj I ^Ij^yi iLij£C ( J.a.i.gj CLilc-(Jj^- (—tZCJI ^j-o JJJtJ dJj LtJlc jl 

<lyj <JHo j> (_lxS < 1991 j*Lc (j-Qj <L±-3l£oj ‘(jy t‘tlL> ^ ^5ua.y/ 

. t 4 i 9 /Ai <Uj LJ! <La> Lu^l 'J A I iflja *l.i. 


(*) 




CiVjJUi L^jlS Ci^- cujJI Cil^Ji_i-uJI Cul^ jcl 

<<jJj-oCu I ^j-c UdJjjjJjJu 4JuJ_o ^_a <Lojj^JI 

JjI jl )J-> j i %40 <ji ujul» ^L^l j-Aj 

Ica cLl .2000 a.Ic ^_a ^ulj oLjlls_ujj 

(iluC^Jl jc-JjllJI IcLLaj ^_<_uj^lj (Jjia^l ia^JL^Jl 
£jL. dJj^J^-u jjuu Lj . CjL>VjJI ^L^jl 

^.1 jj ^^jlLijJI j_L ^j^LatwjVI (jl jjfc ^.IaJI vJJ 

n_^» aAII J ts~T\ J^lal 

%40 6 j)cLo (J^_> JSI 4JI 3jliJI I jjfc _UJLO 

&jjLaJI ^_a Jill I cjVc»-c <jjlLo ^ %80 6jlcLc j ^.Ij 

cjL>VjJI ^Co jn^^w I ^_a 2009 j 1990 ^j-u <jls)jJI 

0*iA$ C J>^— UJ JfA3 : lt a 

tcljuje_ <_uj ^_a Jjjt-o ^_a jn<ll ^.^.IjlJLa _ LxjI 

^cll 6 J-A £—j-o^. ^ JllJI j*—o-° J-^ odJ uj— ^-11 

^I3j1 2>^J • 6^-° t5^ ^>jl^ o^J ^ 

^lc JjcJI ^Ljlj^. Cj'ics-o ia—I-Ujlil ^j-o cJj^3 

%30 <ju_o 1 j JiI — ^jdl iyu Vc»-c 1990 

-Lea %40 <ju_o 1 j Ja lj <4^1 x-Aa^fl ^_a i^, \h ^^iJl ( y^ 

I ^jJ-oil JslxjjjjlLI (Jjxll ^J-C 

<jlaj_ujJ 1 jXjlj^Jl cjLajI x ^^.1 jl ccIj *k.^a_> ^-jlLJLi j 

Lcj\c LaJju-s 2 >j jis-> ^IlJl L^jI J <Laj jl Vi 11 j ^\jj jjfc j 

JxaJLj .£_ajjj Lj\c j_111 ^_a_ll3 j <Lojij^J 1 cj *2 jjla ia_ jl^j 

$ 9- 

tdjijJj-u 5 jljJ-o <Laj a7« ^J 1 CjLoL^VI 

oLuL^OM Jx^J olilJI ^ IfjL (r) (NYPD) 

dllA JjLcuj ^LoIaI ^j-c J \ \\ 11 Cud 4 un^>. jJ jlj 

^_a ^Jajdlll dJj) 1 a n - lju ^j£. C Jl£ ' 1^9 du <Lc_) Lt-^J I 

^ lU A l 1 J^l Ci 4. I ^jJ-O 6 CC- J-clC^j 

( CJ* ^ I a-Afs <dilj £-aj . IjdiS V 

j-aljJI jii^I ceV j_^2s ^lc. 6 Jjl^JI ^LlL^I (jl jj-o <a2 ^_Lc 
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100 000 JSJ ) •"'* I' 

<Cih <>?) 1997 ^Lfc y s jJI ((jlal y 


< jL-oa^M CiLlUj 4JLK Jl oxu 
(J^LU jj&liaJI y I 4 J jZd 



2000 


2005 


dJj s 4-vS 

dj^JJ '~'' <Laj j^aJI ^ lj 1 iii La JaJ 
(j^YI (jdj£J SiajdiJI jji 
jU .«ill^,L_uJI islllll)) (joL^. J<U_UJ 
^ ^ ^ ' dj^J^-u 3 i o <i 4bjdj <b j_U^ 3 Ci-ili 
Lgd pQjI <La_»j^JI (j£ 4 oLuL^a^l 

L&JCaldLuJI dOA Cinj-Vu «il J 
jjSYl £jlJ j-uJI OLli^lj iS l£. jdala Jsdjj 
3JajdiJI JLa.j (j* .Sj^bL^ 

0£.Luj <^jJI j-3^1 L)& ^ £jlj^iJi lS* 

jjUl oLliXud y 4aj ij^aJI jAlc-kM 
b Oj^lL-uI <Lajj^JI j 1 J-u < j-tj. u j. x JI 
^ aJajxiJI alotl (j^JLu Jb ^ (^jl^ 
.((j^kll I d5> CjI^IuJI 


( *’S^Lj^ y 4cuj^JI jjbLtuI 

^UisJ^I <.|j^ A^C \ < 1 Q I \ A < 1 tl"V A 1 \ 1 \ I 11 1 ^j\ ^^dd 

is^jL^JI ^£dJlj <cdjj-»j-u ^jJI (JdJt-o 

>c jJj-tlLsJI oIajl3Lj_uj ^_a ^jJajJI (£y cull ( 3 -^ 1 

Ayjuu uL jlcuLj ys IatvS V1 I J_A iajj _ <-ul 1I (j"° 

j-eoe 6 ^J (jS^* ( 3 -^ (^k^l c5L ^—^ ( 3 -^ 

l-LIjII 4jIj ^_ijll Jjj _<-ull 

^.dAjJ (^Jd _UJLO ^ LaIjIj <6JjIjJl1I ol \1 AC 

.4 aA^IjlII iijjdJI olj-udJIJ <(j-<-aJI ^_a ^jK Anil 

‘ L<uaj lj 1_jlo_ I j\\AJ (J^_(_uV I <JjlJ ^ 1 (SS* _ i_u 

6 j-AUa djjJJJJU <_uJ_o LujIj I JJ£. 

1 ^ _(_u ^iJI CiL>L^.^I <dUd <jLlLcL 

. ^jjjLlII ^y JjJJlII J\ <JU_ajJlj <JLajJUi j \C 

Gotham Crime Myths (*) 
police precinct (^) 
citywide police office (r) 


j-j 9- 

^ia i xjJj £j 1 xLclC ^j£- (J ^ « >«" l .o\ \ \^ ^Ja i ajJI piJ lLclC ^_3 


(J xa> i-uj jaJLi /'^LaJaju 


S j-jllJI - cluJl ^_S 4iajL. 


Us 


Ja_<_uJI CLil \ \x\C. y£. ^s. n ^SJI <ibdlj-Jj 

^^1 / T '5_Lid_oJJ <L*_jIjL 1I <Jaj-JjJI J Jq wn* 
cjLoj 1*_LI 6i^j (FBI) oUjL^aSlJI i_\S. < vo l xA 0 

JjlaII Odl^^. Cxi-^La^jl Jdj . (^.i X \ CjLo^Jjl^ ^ 

6 %84 3j-SJ 5 ju_o1j ^Ja_ojJI CL)LlLo_C y£. 

LLa^aJI £-d duj^a.1 ^1 CjLc!)Ualj_uVI Cbd^l ddj . CjULoxJI 

<JUd-c ^-2 <dj_coJI CLjIaLxCj ^Ja_ ojJI CjLlLoC yd (J^ ^oUtvjI 

<jijLaJLll (JLaJ,l jl Jjl_loll ^.LaJLal ^dljjJjJLJ 

^Ja_<_oJI Cbi AdC. Lojlu < 1-^-jl is~i 1 <_iL jlC. ^_2 ^xjLi 

. (i aAIIj 1 Sj-CjLlo <^--vl yd 

jJloII yd <_ 'xsjLd Cx^Jul^ I c L^_s^_o^l yd Lat-oJJ 1_j 


^ JdJt-o Cjldj ^LjloI 
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4-duijoJI CdLLu 



’iUudJ pLadl ^ 

ideaij^sJI £j$±*~3 Ciheft <{ j-JijjJixJI jjiJI Dlloau 

Oj^lLj-uI o^axU <> jd> jSJj <3.\VU,I j—it 

< ,jA j ^.1 d£t SjX dj^J^OJ iUiJj-lJ 

a ^ 4i An j_a ^jl -b^-i^J) I j_J& 

\S j\,.,i an ILu& (jojjuj £j \ Ail jdXI 

<oLuftlt^| <J_iiJI) x jJ j'^V 1 O-uJI ^dlj^JJ 

<4d jj-oJI oLxiaC. tpljLu-aJI 4J jxjj t^.Uu^JI pljdt^fl 
<^lt JSbula^ .ibjj-aJI jj | ( ja JS dJj^ (^KaJl^ 
^ <Sj^lsLa, ^UAfl CiJ ^—uj 

Ol_iiAXJI J—LuslilJ j—Lsdl] . j-axCelLl J .1 XA j_ldl 

OldLuJJj isdljJdl j-o jaj^ ^-11 4iLus| <<Lui—uaaJI 
<CuijddVI ^ 5 —It jaf si AW 1 t—Lij £_d^ 5 —3 

. [ScientificAmerican.com/aug2011/crime 


SjJIjJI d>/.i-t i(»/^ * 
J)J .1994fLc ^ 33 
1990?U. ^ CulS 
. 34 SjjIjJJ jliIj j/jiy 


AujJJ jobL-uVI <icj£j 

*- -d*' Jj^a. dJCalou CaLu-d-ji 5jt Had. dj^J,^_d CaLuLuaua.1 Ca'a a'aj Jtl 

jliJI fjA J-aJIJ tCaljjdd.1 ^labtd j^3 j_=JI Jlfl - dcaijOl 3odl£l J-aOl 
djj-a^ta <Llatfl CuA4\ jii - j^ecoJI ^ jlofi4 £j ji SJUsllII ^ 
calj a tan Caltel ijA j-aatadl ^ %80 4-Ujoaj <LajjOI Jjjca 

j^sd ji jisl jVI Cf 1 ^ <dJj j .oIjLujXI <>ta iS l£. S j"< 

j^at Jlo 3-itLu.-%VI CaUSLd'AI jQ» i 3^aJL»_a ^Jl ^.Lxj dj^J^ij 

^ ' 1 ■* "' 11 djjjuoax II j-a.Lfl.iJI j 51 jUJsl 


150- 


50- 


^jJaLs-a (jt <Lfl^Ldl CaLaiijJI J-La jd 
Lualtadl CaljjdJ.1 j-a 5 ojI j Calt 
Otl ‘.%80 ^JLdl <LljjjsJI jAI^- kM< 
. Luijifl LLald Caljjdd.1 ^bbd Jla 


1990 


1995 


. Manhattan ^L^Lc 6 ^ _s cjVjj»-o I 

^ _c Jj_ol^pJLa <<jdJ>c old_L» I 

oMUl oldLJI Li .^dl—t-ojLaVlj ^^13^1 
jtia <jJLJI <jljL _caJI <1_stji^JI old j/_ 

j-aji_cut ^tiSX II ^dLoJLsVIj ^jaVI ^^jlLII (j A3-s.\ i 

O-x-OlL^I dd jXjljj^JI <dl_Id .^l_SjjVLi 

oldltll 6dJ^ ^ <^_iLjjua oVdXAJj Idtc 

^_S Lmi V LT^ *^'l (J^LtwjVI Id-A 

ddd • oU. I_ulAd-a LaLAul jna a < l^_cl^j| _3L_i 

JjsVI Jjir. (>0^1 (j—0 Jjiz 4xj—UJ (jXa Cj— 

jAj <A jjjjdi < njLa jjjdvaj- 0 ^' 41 _c< ^_col < A Citywide Cool-off (*) 

^-3 6 ji.1 <_lJo^W1 j <_a^tll £((^to (■ I a*S )) 1 ^ o » ol 4 a a at <o ‘Labv-y jya _tojua 

lj*aK‘a[ dilo jjl <il<rJ| fljofc jl_Laj < Ij"aK*a[ ^ ' 1 i **■ ^ I ^ ^ ' sLailatta 

(■ I a*S)) [<_a^tll _ojj dA-»J^JI <j' ‘^ _u a i^-tl A a o <_ajtll jya Jat ->>. a jjl jljl 

<Jj (^JUJ Ij) t ii a I <_a^tll (jl 4 ^ < i) jjLa jjLa dill (J_coj t _jit I^JLjA ((^.tj^i. 

jd.1 (j^-° (_jd Jj-csa 4 \c\~\ o <J j\*a a <j| ^1 d lil_a I J^l j^jJI j-o^fl a <a~a. II jj a 


^jJI <JLCU ^jJj-JjJlII (Jljb iudll a^jo jj <Jlill ( _yi*^ 

^jJI <_»jdtJI olj-iiilJI (j-a Idtt (JjJaII _cu 1990 ^.Lc o-Acl 

jl (_yjjldilj dLcOajd^l <^)K Util <LujVI <JU^jlll (^J-2 OddtL 

t > ^ \ ^lil < *Ajt. Jjl^^l ^KiilH <JlS <JLCUJ \ A ddj .^jLucuVI 

Lu^o ^jLcuj JdJt-aj <<j_cu 29 j 15 (j^-» jtjijLt. I 2h°-° 

j-alll _ COJ L \ \\ <L ^k^JI _call (Jd_*_o 

<ijd-a ^.s A _ILLlII jl ^>aLII (Jd_*_c jajlLAI ^_a ^dl_cALaVI 

. (jAjgJajJI L^jJdX^ ^3^ 1-° (^-11 — (jAi^alo J*N duj — 

oLV^JI ^_S <jlL. I dJ I (jl jdfc <AjLoJI oLcAI^jLsVI dd^.1 
J . Lj-JjlA j I (( jad dd Lc I I OjLdi 6 d Ail I 

* _ )LLo_cul_s Loi_ cu Sf- i^_o ouL ^L^.i id_u Lot. J <* L 

(^jL-cuJl ^_Sd ^dd LjlS <^_L^fl J — \ 11 ^^d (2^ — ,LJJ 

oVd*-c ^LjjI u>un LgdjdLl L-yjjo djd.^cll jAdJI (^5jd 

jp 

d 1 0 a^_ | J JjljlU^ . oljLs-ll ^-L ^LcAjjaLI c-ulj-cAlIj oljL^VI 
*L^i\ 6La 2^ ^I^Akll ^-JLOd^. JttjU £J->J>Av11 Id-A J!ilA <jLj 

JjLdJ Li J . <Lo_ijd^J I o'V d_*-o jjiaUtjl jjJI (jJIdJL I -CO 
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6 J-2cJ-Ll oLiifjJI e_sLa_c<4| 4_Xjcco J JJI_oj jlj ^£jJ| _<-JI jJlC ejljjkll JLaJU_col JL^-a _3 lk»j-al JLa_ cu <_a_c^lc. 

dJjjjjjj 4 jl»J_o JJ^jLco ^jJtJI (jjJ-ll cjLjjLjLaj ^_3j . ^Jjil 1JA JI 33 if dljjJjJLJ (jLs <j_uLslII Jkj .<Cjj-culI 

Ifl A iI ^\ 1 JJ jkjl (jJ-^-H cjLuJt un ^_3 1 \\ Ij . 4j2cjjJI | JJfc ^_a (j-ul^jkll j J-~wa jjj^Ja <jj_ U~*J _‘-klJI (jJ^JI C->LjljljLoS ^_JJ 

jail OljUaill j (j^^-coJI <^ijj j)j£d Cul^ LojlS <LaJli^o IjLoxa ^xjIj^. jjifjA-a jLa* ^IjjjL j._ colj (jltj lt^" _uojjIj 


CjIjP a nil ^_3j . %50 J-^jj jl jjj 4jk»j-a^fl 6 J-cdil CjtifjJI ^_3 c-jlaJlj Jjljjkil <j rU 4 jLuj <J-cta Jj^jj jl Vicif 1 ^)t£j . JjlLII 
jJjjjjjlj ^_3 ^jxOLaJI JjJt_a £_3 jjj JJJt 11 jJlj ^Jj^fl £-jlcoJI Culc 1 ^jJI Jjljjkil ^k c-Jj-^cJl ^-3 £jJl-J. 1 otajklll ^£j4^J 

6jyt^ <1985 ^.k it ^£jJI 44a_ll ^_3 

c_£jjl 1I Jj_a_a ^_3 ^j-6^1_L4 jI 

< L5 _c^UI ( j j — 3 JI ollijLt j—sJjl ^ 
j-^Ijj Jj—oi^ c> 

4 r -J j ' '• 11 j jj ljjiJ.1 ^IkJ—colj 
dUj ^jl j Jjj <jklj • it-^cj 


. Ltcjjf L |jj jOJ (J-°J %15 <Jlco1j if I 

4j_ CUJJ (J-4lL^jI 2008 ji.lc Jjk. £-_ aj 

^_s '1990 ^.Ic ^_s 4_Ijj»_a ^jjJ I_& %28 

^jjccclII ^ J 

. %65 <Jlco1j jJGj) JJ ^JiLajJI 
S(j4-a^ 1 e-ifjA J^ c-jAJ 2jjI 

fjrC. c_3Jjj jj lo j — jJjlJI (jl j-Uj 

^jJI cjI^-> _cuJI JiLk .^jj^l-^l 4 a1L^-o 

6jlc| (Jj_*_a A^\ 1 1990 ^.1_C cjJj 

1 jj-^a 1^jl\jj1 2^^! jjy . *** 

cj1j\ tn oit jju dljjojjLj ^_a (T) CjLLi^. 

Lojls <%64 ^klj-cu jiLLs| (j-o 
oli^Lt j^.lji JiLk Iajjj>c Jjxll I 4 a 

^is^-cu 4j^j_>J-C JIj-> ifj • 2)J ^jUjlSl! I 

(jr^ . 

^Lc^lsJIj (jj- 0 ^*-^ OJ^^I Jlj _* ^ LaS 

JJ <JLJ jJsl (J^lj • (JJ *V * < < 11 jX^jJ-CUjJ 

4jlco1j 6jJlL^JI J_ojIJ_ 2c ^JaAa JJ 

ijiLc^a ^1 ojJ^. (jjJ (j— 0 %80 

&J_A (jA^kJjj .(Jj^. *<<11 *ifj^ jl J£-l 
iijlall <Ji _cuLcu^fl Jjl JJIjlII ^.1 _Sj^fl 



Late 


jXJI >U.yi £-x^, 

(jxiaaJI Ci)!±*-4 Cv«-4j jl 
O^i t<?) Utn <%65 4 w < 1 ‘n 

% H ♦ % % 

JIjjjjju ^ o^jaJLI djA 
eJa-xAj 

• %80 4 t< 1 x 1 1 ajakckJI 


.dljJJJJU ^_S JslaIL J La jA 
Jlill ^xjIJJ_ c4itiyj| JJJ 

cjljjtll jteJ jl.U \ JC. ) olj j ^ ILi 
%90 <Ji_ cojj ^ 1 ^ LT^ 

jilj a Ac (^-Sj .SjjJ—II oif JJLa ^j_a 

cjljjtll ^1 J-^cJ-col Jj—S_a (J | jj —jlj 

<^lj-co <<juJ_II ^4 Lu_COJ LlIj ^Jj 

(jC. ^La^tlll JjLlSjJI dUj J_^Jil 

(j-a Jj-uall jl <6 JjIj JjLcj^. Jjtj 
<^jLajifl c J-a <LaJl_3Lil J-X-j CjLlS_lxlLcoII 


( * } 3Js jjJjJI jijU ^j-j jjaSj 

<_>jJjJI CJj^el (^jJI <_a_lj_ 2 cJL < x^L^Jl <_coLu 


jLccoJI ^_ijl J_^. J^ 2 e I 

<<tj-Jlll di!_ COJ JLlHI e-utJI jA <Jl1£. oljJuJu < 0^.11 

J_c<4jJI — J_c2sjJ — 4 jJ| Jj-X_S JJ (^jJI yUrejJl £t_coj-Ll jA IJA 
^alc. ^j-a Uj_ jlJ .<ljjll ^J <UaJj^JI Jj_X_a ^_^.ljj ^J j II 

JjLl^j <^-aLiaj ^Jaj-co 7000 *Lujll cjjtj <1990 

ej-colll cjlj jtllLl ^jlc. IjJ^jJJ Laj^. J4^1 <JLXalfl L^jUIj^.1 


(Jj^yJa i!j£- j' a ""_yuMl 4. 

4 9 q"j A a" -V 11 J_J 


Estimating Police Effects (*) 

^ i/~i \II 4 h*\H 6jLj JjAi 4jjL-isILal 4—(^) 

^lc 4_t^jjAll '_ 1 <^Jl clUj 4_i-isLk ; j i_j _*lj <^II (JjIsj 


. La jL-salal (£ jL-tstLaVI iaLillllj (>_<!j_i_u 

felony (y) 


^_a < n aV 1 1,1 (jA_aj all JjJI cJL c< 2 iJ^J j I 

O' J^J . JjljJ—4-11 ^_tLx^ 
ujJ 6-° cr^ cr* J 

.oljjiJsl l4-»^ ^ Jj4ll 

<£o^j^fl cjjif J-A Laj <Ijjl^.Ij 
4 -V1 \ 11 tojisl JjLcoLlco 4_c*4jLs_a 
6J->ljXa jl J£.| ^-aljJI ^jlLjJI 4c2ejli! 4_ajjjaJI <^jlka 

^£jJI ^ku^lll J-^-jJI (J^J 4JJ j| *(J|J4^ coJI ^ (J^lLIjII (j-a 

^jl 6J-2elil CjtifjJI _J 4-aJjjaJI 4_^jlka 4_ coLlco ^j-OJlA 

JjLjJL ^j^yju^Juuu Jlc jt^. jjj^oa (Jjk_ cuj (j-^J-ll ajLuollI 

aJj ^ A< 9 A n dh ‘Iksi Lo^_a 

cjlljLX COJ c ^x^->T\a ^J-SJ Ai 1 11 ^X.1 Jj| jOJJ La ^cjljjaJI 

supply side ^jki jj .jj-a ^L_^ Jjj xtia.ll djj^JI 

dljjjjjj 4jjJ_a JjLa I_j J_a ^j| ^a Jjjj J-^j 4_ajjjaJI ^_S theory 

j-col i aV\ ^jt-collll CjLJjVI cjLlco (j-a 6jJukll jl J£.VI jjl J 

djJ-^-cuJI JjlALjJ <tU iJ jJ-^. oljLajj_col <_vIL oj JjjlII iJ j_2cj 

t^Ljlalll 6JA cluk 1972 jalc jlaj .4_t-£sliJI CjI J- 2 eVI Jj|j>aj 
(j* oLt^ j-cojlil jjJ'l ^ 
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5jL$G <l_jIj-GJI ioljJ —cJI ^Jl 

< JUtl J-iJ-<-u ^JaA . 6 jaPl~J 1 jdljjaJI Ja I JJA £^Aj (^| 

^^yyj> Jl VaVI Ca PlIaA 6 dj^J-a jjlj 51a j uj 4_aj_a Ja * *lAj ^sJ 

2)G|^aJI 31aJ ^A CaAjJI Jl^la 2)ii l^_j | Ia^ SjIajJI 

.^jj^.VI Sj^iil jdljjaJI jl SjaLLLP 4_ualiJI 

<s* ff* Uffo U-l GU^' GaV-o^. u’ U^b 
Csljill 4 \^. ul jIuj! UX<^ <JlLo^I l^Gp P 5ijj_LI 2)1 jla 

Vjj <JuijLol_^JI e- Pl-%V I ^A 4juaj JjIja ClaPj Culi! EjJ_uj^il 

4AjlL%.j .4A_ijjaJJ <jJUJI CaV JjlLI cl J pP^Vl ^ lc PG^J^jG 2h° 

4 uI^jLuj! .^-Ia CaJJ_uj JaJ : ( jx£jlII ula 3 JA 51aj_ GlII 2)p 

^GJIj ^jGl (jJ-a ^A IflGtlcLfl Ca_ juGI ^G-ll ((4i~d_uJI lalAlll)) 

pjjj . djj-ij-G 5lajA ^_a I jjJ CJl l$Gl J^jil 4 j—la 2)-° 

C P P a 11 alaGGj 6 jI jV LoUaj Luajj 5*u J.L1 CuG 1994 ^Ia 2)_o 

isu-uj ^a ^GP i_\I5Lo ^aa . CompStat Cal mm<i^^ajj 

jdljjaJI JJ^. CaPPuJI ^-lajGj Q^llail ^Aj < 2 PpGl-A 
1 a 4 iijj ( JjCGJI 4j^.j ^ If- L^jlS CaGj^. ^1 £-aIj_LI dlj ^A Lo_a 

Gl> G (j-^j . 4A_ajjaJI 4 Afl 11 £._sljll J-ajGil JjLuaAjJP 

I JJi 2)1^ dj i—u — ^Ujll ^1 l$GjA JaI^a 4jGaVI cPjJ J-ll jji 

^Ia ^1 jl Cal laPaJI ^£j-^J j! - lL —2jll 

j C.ujv ( jia—3U 2_ul—cul JjLoj 4 a^ a t — j^-l 

** si 

4jl^I J_C ^_A <4jl4 aLlLIiVI Ali ^A (J^ ^jIujLSJJ lJUjL aIslIa J<; ill ^ 

U 1 u* —b 1 

< jllxll^ 4lJjlj^ oJJjLxa J^\ (3-11 ^ 

Up ‘b lP 13-A ^1 VI 

—<-oj V jJla ^jJI 

.^llll ^jA I jia.1 ^ 

\"\\"\ 11 (-JjJ_cuVI ^_a 4 aKj Jji^^flj jJUJLjJI J_xJj 

4lL^Jij| ^3JI ^jLaJI ^-aIj^jJI ^_a 4laj a nil 4 AX, ul (^3JI 

^jJI ^eJuaJI ^.jlCjj-q JI V\C I j ^jlj_Jlll l-LlS^jJI qLIaC 

^\2 2009 ^.Ic. ^^ . Lu^aj 4_>jjj ^_s iLaj_tlJI l^J aaju 

(jJ j lLa t ki^\ Jaja Ia l-^IajL oLaI^S- 11 ial \ 

c> Cx$ ——3JI SjUl 2>—^ 

^_lcr \^-l < m \ 4_i^jlj^jl!I ‘ x 41 > <« VI 6J-A 4laj_<ijJI AAjJt * j) I I 

4_ojLaJlj 4laJuijuJI CjIajj jJI 6J-A (jl J-AJ .4AJjjaJI ^_jl^2jl j2la 
^jLiJI 2>aVI Cal A aC jc_jjll] (JjLoa (JajIs j^jl^ l^-l 

2)j5va JA Ia^ .^1 jJI ^jlc. I ^ *Alj jjJ 1 _Aj_uG _a VI 

j3l_ uj />C dljjJj-u ^A IjajG _Si l \ ■>J \ a Cal_ajjjJI 6J_A 


<_uIa1j <_» j^ c - (J j) ^ L^-ji <zero tolsranc© «^&_al_td j^ ^» 1 ls^^. ^l (^) 

*1 A 'J11 ^j£. <_> J^LlI AlA j^-«- uLft ^jC. ^JalJI ^ _ t - u -° ^ v w A 

(j . <d LJ1 <Gj_J_<_u ^jC.J 4 QQ-k II 1 qjjU'll 


.<LoJjjaJI ^jA 4 jlI1jlJI 

2 >a ^-aSl JJ£- j\ tTiT'l ^jG jIajlcVI jl_<-u <j-aVI (_^jLa ^^Aj 

clh^ U^^VI ^ II ^I^U ‘ * 4 ‘ ‘*II ^^9" L ’‘ J 31 ^ 4Ja^-4uJI (^Jl^.^ 

.^jjj^IixJI J^aJI Callus-cG ^A djjjjG 4 au^JI 

j_ui%u CjAjJI dUj Ca_ jI^ 4_c_ijjaJI ^j| I_o_s J 

^“LajJI jIjAaa ^j—^3JI c_jJLj-oJI 2)-° ^p <(^^5_li=>j-!l JJL*-i-oJI 

^A L^GjlG l ^laJI CaVJ juJI ^Ij^- cJjj-s^G 4 jljJa 4jjj^a.I ^J_II 

L^GI J 4 / A a! 4 II ^jLu-uVI 4 £.^a^-a (JaIaa ^A 4la^Glll ^a.1 jGju-uI 

(jLa <dil3 ^Jl 4 aLG) -^^GlajJI JjlXaoJI J- 0 ^ uGI^ _ill 

v^- ^GlJlAGLj 2000 ^Lc JJLJ CxaIa dj(J-iJJLJ 4 Uj < V. 4-ij_)jA 
jxAjJI <^-AUaJ ^lajdu 4000 2h° U^G 4 _i1aVI l^G^A 

6 jG J -*J 4_La-cail jXJiljjaJI ^^Aj CaVdXA cJla dilj 2>° 

•C^U^VI SjA-aGJI ^jjll ^A I^_S^IjA 2h° 

6jjLt-iaJI CaPLuJI ^_lc 4 jlslajLa S^laa ^IaJI ^jIa <dllj ^_oj 

.4jljlaVI CaUlj VI 4 jla_AI ^Jl JjlaJL j_a_uu 2000 ^.Ic. *_j_AA 

6 jG.VI SjIaJI JI^P V <Lr laj-d 4000 Sjl-«-oG 2h° Ci-Pj 

J^jlj-Jlll ^A 4laj-Jlll Jl^-j 2>° U ^a jl J£-l 4U^J Glu 
(J jJLA ^Jl 4laj_JjJI JU.J JJA 4 ju_oJ Ia^ . 1990 a.Ljl!Ij 4jjIaa 

^ja ■ << I CallsLu JA 4 a \ j ^ J| LlaIjula (Jla 4 ajjjsJI 

^jia ^j| LGjI 2)^-^11 (j-°J _clJI jl JAl ^3luA ijGaj 

Ca j-aju_uI JA 51aj_ Gl!I (JL^.j jl JAI ^A 6jLjll 4 jla^I^jLII jllaVI 

aj .4 julaVI &j _sJI JJA ^ajJAj _ uj ^jJI JAaJI JVG 

la ^.IjJ Ca xV. djj-ajG 4 jl»Ja 2)1 4AjlA.-v ^A 51aj_ulll CapA j-GG 

^jjLII dllla j| £jl-uuJI ^ jGj ^jjiJI 4 ajj^JI CaVjJLA ^ lj— aaL 

jlauJIj J2)liil 4 Aj_uj CaP 1 aC (Jjla LaJjlAjliJ ^jPaJI ^Jl ^llGG 

51a _ujI^j _ujj l^AJj G ^III ^ CaljP _ cull 5 aj _ujj 

.51a^)_2uJI (JLa.jJ J_a)2>lll jj-uGaJI 
jl JAl £jlG) (3-P djjJjG 51aj_uj 5 jjjJa jaGG ^aJj 

CjaIa LajIj ^j\ _tlJI ^A 51aj_ gJI JL^-j 2>° 5jaLgI 

ujJLuaJI 2>4J .EJ-JJ_aJI CapL^jLal^j_ ujVI 2h° JJA J\VG\ a LuGl 

4juaVI Cap _ a-UuJI 6A-A 2)^ U _ ajJ(_a _uj I ^ 1 AAa J _ ) Jaj 

clllA 2>^b f f*P_13-A Jjla IajA < 6 ^_1a 

. PlIa Caj-^-P ^jGJI 5jauualjJI Ca I j-GjJ1 I 
. I&JjlAa jJjG V 4p w<<\ll Cap unGII 2)P <^jj^.I 6 jaj 
C allalj-aJI L^JlLuj ^iJI CaV- aj^JI Q^*} ^pljJI ^A 2>^G j^A 

Cl/G Ca^P^. ^Ill 5—Load I dl J ^A Lo_a ^CapP* uj Jj—2 *-a VI 

jil ^jJI 4j^nljj >—uj I j ( P( JjMbVI ^ol— lG V» jL*—G» 

jlGGl 2)1 c 5 j—G 5__ajlG a j <broken windows Sjj) ut^U 

2 )-a 2)luG^-ll L_AjiaJLaj Gj(j> j-u^II JaI^jJI j* J3a oUl^l 
JJ^.J OJ^ JJ^- 1 daJL-ujjJI J U^J f’J_ CU U-^ 
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J aA ^jxijLall k 11 SLsjJI t—■\ ta\ Ci 


JLJI 4_ilc J_& Lcua ^2>^w. A it 11 Jj^.J cV JJLa CuLlJ 

j-sJI 6JJ& culS Ijj Lo c*_» j\U\ V Cy*-*j .^j^VI ^dil ^_a 

1 a A \1 (£jS* VJ <<Jaj .a Til I JU .ji jlljJI ^GynJL* 4 S^Lc cl J 

. L&l j_o u_& Lo 

J \ lS\ \ LoJj-S (A _j| J £_gjJL dlj(J-i^JLJ Cj-£ji_ ojI I _o I 

j .<Lo_ij^JI cVd*_a ^_a j_i^l ^iLa^Ul J^jlLGi LAjjcLaj 

JL^l V 4ljfl a Vi (^jj) Jjl^JI lti ' I J-S-S ^jL^.J <dlld 

^ ^_a I j \ '\\ \ ^ lc1 JULII cVj *_o 

cV J-»_o c j-° ^-sL»-t-^l 4l—<_UJ ^JcI j <4-i_>jj j ^I (jjll cl — 

^ La 4 L^-j-a LaJj U^J ^ JLiJ-a 

^jl-S Lis jlcj <ld^. 4_u dlLa 4 ju_oj cVdxll 6J-& (jGG~s. n I 

*> 

<UcLajL^.VI C*^l^_Jill J^. \Hal \ ^_sLt^! I J}-lL^j 

‘(SJ ^ J^^ll J <GjL-oJ.sVI ll jl_call j*dC JjLa iJ^aC^fl 

. JU.-V ^ Ax"\ ^_lc JJ-t-^^JI ^.JC j| 

(^J-& 4 A^*>^1 ^ Vi A <<1 A S ^d-ll Jl.11 JaJ 

d \ 1 C.j 4 jlHjl 1I Jllll cVd*_a (jl j _A dljJJJJLJ ijuJ-c 4_JjjG 

L^iGlci ^_s Vj jKto <juulU * 


■t^LjLQ C * < < 1 LI (U 


_ItJlj J V <llj CuljJI Ja^JL^Jli • -L^UJ^I ji 

VI ^uJ dljj— JJJLJ <JLiJ-o <Lojjj^JI CjVj—*- o ^ 


^£.S\ un V <<b L^-S^JU <jl 

J _caJI d\ aAIIj ^jJ _^j) 

^jl ^^.-u I j-A <dU J ^ m I Cj jlj— j 

4 1 ~V >» 1 \ A. ^ \ 1 C- A. \ \ V ^jjjllll l ^ ^jJl A\\ \ 11 

SjJkla 4 ^>.HlJU . dl_!j_i jX^jljUL^. ^j_ Sj V Lo^ ^_Lc 

4 \Ua\j JjJjlU ^ _cuLcul _ JjU * 


iufcjl 


Vjlij A _iJljJI ijujJsl 6J_A 

m .^j-cjJI (ju^ J^*^- 5-JLl^JI 

Lessons Learned (*) 
full kitchen sink of tactics (\) 
regressive tax (Y) 
mayhem (r) 


- SjljjJ-uUJ ^^1 j^3 - 

Fairness and Effectiveness in Policing: The Evidence. Edited by Wesley Skogan and 
Kathleen Frydl. National Academies Press, 2004. 

The Crime Drop in America, Second edition. Edited by Alfred Blumstein and Joel Wall- 
man. Cambridge University Press, 2006. 

New York Murder Mystery The True Story behind the Crime Crash of the 1990s. Andrew 
Karmen. New York University Press, 2006. 

The Great American Crime Decline. Franklin E. Zimring. Oxford University Press, 2008. 
The City That Became Safe: What New Vork Teaches about Urban Crime and Its Control. 
Franklin E. Zimring. Oxford University Press (in press). 


Scientific American, August 2011 


6jjlojLo 4-ojlS 




.^^aII JjJJL oLujljloj 4jukL(_aJI Jalcllj 


SIJlL-uXI jxijjjJI 

^jJI dlJjij ^ n ujjJLcu^fl <j_o J^LlJI ^jl 

^ J-O ^j±l±2l1 4jljI JjUi 4 lc UA IJo^ \ J JuL&J 

ujjJLcu^fl jjljG (£±a j 4jLaLtGa^l 4_>j J\ ill 4jJL»_2 

4jl3u^ ^ (>) Sj—s^ jXI d x /;<•; u Q^jUaiVI 3_c u _° 

Cj^GJ-G ^Juuli jG O-^J . dlj^J^-u <iaj_<2u 4-ij_iJ-c 

■ LI^lAJI j 4_>j 11 IJjlc _uL 4->j x A -n. 11 jll 

JJC oIcj—ojI JI ^ jj^^l Cul^ ^—1^. 

Auuj liAii ^_S ^ 4J ^JLJ 4jliJ-c 4 aj^G ^jjj j^jJl 

•c5_ll u^L>1 (ji <^>j_h4I 

<J^VI Jja. 6jla JI^L^ • ^-o _>jJ 4sjjiJI JU.<VjU 

dl£ ■ **4 \*\ aj^^/1 4jlj1_1^J1 4 JI JjlII ^.UqlJ 4_i JjlIcLII 4 a*C^ 11 Cul^ 

^ fJjuj.* jl jX^_o jl jllkl CjI ^^ic ^jll <laj ..a7i ijCS 

4_>jl a^^VI Jju-^LG ^j| £ _aj .iGjll jGlj^Jl Jl_ 

VI ( JXJ jJLC JI 3 S V ^Jlll 4~-<,-<-1 1 _cuVI J 4~M<-Il 


1 iXJ 41 s>J-Jll 1I dlL-U jLGj _<_uVI ^jl JC_iGiljJI 4J| 

^jjaII ^ cIjLojlJ_uVI -<_ul5Lo Ji^fl 1 ^ T a \ $ ^ c£jL^ 

. 6 CaGll oliVjJI 4 _ojjj^J 1 4_^d^-l 

L^i! 1 A ^ _|_ul A S ^j1_0l^_O ^jl_X_U^ J dlll^ 

J \ lV\11 6 jjj xA 1L> \ V 4_0_Sj_2sJI <Ji LJJJ : Lo_Aj 

^_a ^^yGlaljll £ja < 1 jLa jljcl jl djC^J .1 ^1 JLtwj _ujI ( ^a 

^1 ^^A-Jl ol^jS c^i up J^-^j -u 9 ^l 

^L^jj 4 _Gj ^_a JJ-oxll dlls uuj Gju-»uG <Jaj i'll oLc 

4jVjJI 4-ujJ.I CiG cG ill Jlj-^^lj i J^IjlII 

^IcjVI ^j-o jj^i Lo c-aci (A _i^.iLt-£iVI JLoc^l JL^-o ^_a 

.<jjJ.I 'j* 'j* j-cojlJI 

4_^>d^Q Jl dJj(JJlJjJ 0 U.UG ^jLs e U_*_U J 

** *> 

jJLC JS— LJ±J JyAjJI dilj £jx >*J <u-G (Jjj ^J-O (jii jjJ 4_ajij^JI 

jxis .4_ijlVI 4-ul*^ Anil cl^Vlll J iGdl Ll^. I ^lc jl_uxLo 

l-Lls jjJI cLlLojG :^4ix^j <l3j_JlJl u^ 

^.Lv-s.I 4 m ill cjVI VvcVlu l_LijjuJIu <^jLJJ 1 

G cul^ 


4Cjl 


^a ^jGjlll _Jill Jjfcl^ ^ 5 -^ 4_jjlalLo t-i 


L-alj_laVI 4_aLGa| < Ifi ^liaCj ^_ill ^Ll^.VI 

^UlUI dllj-3 ^j| V| . I—jG.j 4—Gell 

<jX^^AC ^j-O | C_J_l—UJLJ ^l^aaJI gJl 1 4^_>^^JI Jcs-O 

j ujL Jill 4_^_>j cJI cl J ^C-S <cUjliil IdJfcj 

4laj-JjJI > LAjJlC ^j_o I ^LsG ^iJl 4 _j^I jJI lj.„x7t ill 
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(<yudl aJj 65 <Luj 


31 dl_cu Vj . LjoLoJj [\\ \C. lajjl Jl 1I <JUu-oJi Jl cJl—JVI 

1 jj ( jL*I IjJLot^JI la-3 ^j-O ^jA-*-ll jjUl 3"° 6 j< 3I 
.(Jil (j \< l$-3 <\\ *^* II cjUVI JJ£. ^j| (J^jJlLLI 3 ^ < J-3| 

oV-c3l*JI jJjiall jXIJ-ol-O _jlllll la* aA dJllA _OJ 

6 j_A Jjlc C^JJJ 3—° 3^J - CA-*-! 1 dbjAa-I (j—° 

^-3 Q V is~iX 11 6d_A ‘ * ' J A jV *4lcu 3 ja_Lo 500 JjlS qV aA* II 

i 3 ll ~vl V jKl — SjllJI dill Jl 4lJV_cu Jj-*_> ^ jJI — 4.<3J1 

j t M 4 1 1 1 ^ \ 0 1 r\ \ ^ 4 \< 0 I I 1 ~\ L.j 1 0 0 1 1 ,\\c. 1 ^ \ \ .j \ 3 C 

(J^C. ^_3 jjklll I_ a13 JlII Ij<I \l 1 ol j. \a 1I £._a 

.Sj-oajlIIj 413 VI j_i£. oLo_ (_<jJI 3- 0 d J.C dJl3A < o Li j L4a1 I 

J-ol^ 31 *3 *-4a'l (J^-j <4 jj 13^ 4 i< wnll 31 Vl*-o Jr3 

LV3J1 ^Luu^ij <1^1 jlll <juu-ojlJI cdLJVI jjo < l^Jvo_ ljj 


all L 


V O I *3 O_ui \ I I_Jj_L*JI 6J_Aj 


^aLI ^l>JI 




0) 




ij s 31 3^ ^JJ) Sj>^ 3 -° 3-^-3 p j> ^II ji* \i ^—ill 

4 .r jVI 3 U.I <4 1 \< /-- j , j41 4 , <t La^JI -. M .v; . „H J| 

jJLC V^Hlj 4 j^jlJo 1! I jJ I ^cJa_<_aJ I 4_s^_o jJI 

4j^ju_Ll!I J^jl 3 -OlJ I . 4-JLJJ) a AII O^IjlJI _<_all <3 jlU ^ lc 

^-Ujtl ^jJI 4_uu-ojlJI k_sLJ^I ^_a^II ija^. pI_la£. 4jlL» 

iji^> \\s La^Ij^ j^Jnl ji _Jill 3^ I^ ^.l^i m 

. <LaI Lll I J^lalj . ^ 1 } (^J < 111 


jjlal j\ _i^JIj -La3V < Ij__do & _*-ll 

^jIaI V Ij_Lol^JI -La-al 3-0 3^: — (J_al_<_o_o _ Juj — 1^-JjJ 

L^_Jl 2 \\ \C. I jjxajl^ <J\ _coJjl^_o 3 I ^ < JjlsJIjj .^Ulll 6 J_A 

.t—■Oc^fl ^ I oC. 3- 0 I LjljljlC 6jj^.jll _alllll 


6 j-A I u3_ <■ ti5> \ jjLa \ II jllal 3 -^^ oLijliill 3 ^*^ ^ -a ii I j J 3 

J J£- 111 I 4^-jlIj VI Cj_cojJ JldJ 4 jls(_1o j JaI ^lll cjijjjlII 

lllV_<_oV ^-lllo L^-Jlo IjItltv 3 ^ £j-&S& _ill CjI jlijaJI 3 ° 

3 I .jL-olaVI I j* iWi_<_oj 31 l )^- 3 L 5 "°l ddl oLjlllll 3 ^ 

4jJI lljlll I jl VJ)^» O ^C_JU-OlA 4lil J ( Ij^J jjjJl! \\\\C- ^^ O is~T\ 
U . jjLalll £_LaLcuJI ^j) ^_S 

ectoderm (>) 

: d ( Y ) 

sample (r) 
optic nerve (l) 

- 3^-1 j-a - 

Evolution of the Vertebrate Eye: Opsins, Photoreceptors, Retina and Eye Cup. Trevor D. 

Lamb et al. in Nature Reviews Neuruscience, Vol. 8, pages 960-975; December 2007. 

The Evolution of Eyes. Special issue of Evolution: Education and Outreach, Vol. 1, No. 4, 
pages 351-516; October 2008. 

The Evolution of Phototransduction and Eyes. Philosophical Transactions of the Royal So¬ 
ciety B, Vol. 364, No. 1531, pages 2789-2967; October 12,2009. 

Scientific American, July 2011 


Jjj-Jl I J-A J-i-OL&JLA J .C l3j^JI <JJU& ^ ^ uTtll 4_K_jul (^jJI 

,<^V-L=lA Ij is\\c \ LS\ \J jSkjjJjI^VI jll_ UJ 3 c <jL$1]| 

V . Jjlalll (_^J^ J->l j_3>° V_i-u-L-uI 31 J JA->J 

4-»_oL^. 3-0 3 dL-^L 3 ^Jj <(Jjjxl!l Ij_& jia. ^lo I j_ >l3jaj 

3 vjlU <jj v 11 djlljiil 31 1994 <ju_u IjIaII jjj_uJI ^_s jIjJ 
3 ^ IjIj 35 f^-° ilj^—caj ojjloi jj 3 i^ 3 ' 3 ^e 

3-*-ll 3 ^ c/_Jl jj 6 jj4^>ll <K_311 3-*^! 3 j£i <dl!jS j-^VI 

. 4jl^.jJj \ j. 11 jjjjlaIHL <i4.-3 J^Ll 4 jljJjJI <jj a^^VJI 
Ij3j CaLojLlII J-O^. 3 _*JI 6 jj3o Cjjl Jjl ^ 13 _ 

. 6 jJ-i-oJ I jA^jI j f.j <-oJ I 4 <_u J*J I ifl Li-31 ^_o 4_ojJl£. 

J-i31I selective ^_3 lllll laj_a_3a ^1 Ij3j_!l 6 j_ a cjjti 

31 x^alVl 4_ojij Lo-o jjSi 4 \*\ \dull ^_S 6 jL 3VI 4_aJLat^ 3 ‘ ^" 
JJj . 31 j_^.VI CaLaj u^Cj .. . II CAe 

U^UJI 4 4-of- 3- s d-*-ls 4_za.3aJl 6 jjlalJI ^_J 

4 j<^ 311 ^laUI 431311 LiL3ll Jl i^llll LjiUJI ^3^ 

oilJ 4_i_)Jaj 4_uj_3all oV-3ji_call 4_ AjlU 3^a jj_*11 

13a .4jlaj_a 4j1 j_c3 oV-jl^I _ca-o 3^_31 31 3~° Vo 3 1j_^.VI 

4 .<4,741.Uol l 43 U 1 JI LVUJI 3 dA j \ \<ll 4 ji _3ll c-U_cu j_A 

l\w * n jJjj ^J^I V I 4 II J-O ^JajjUJslj J^axll 

JiJI^ 4.31 \<ll Ijl LI 3 ° J 4 j )3 ° 31 3jVI 

3^ Jku Jll ( neurotransmitter (Y Jiucut Jl JsQJI 

. 43j a AII oV A nil 

L*_culj L>j_c£aj V-3a- 3-ojI IjJloKJI la-3 3- 0 3^ 3 0 

V 1 JaC ^LojJI 31 VI <(180° j_3i 4 jl^.Jj- 3 JI A _ILaJI ^_ 3 ) 

OLoj 1*11 3"° j Win ^-j^ (^3^-° (r) jUitl £2 Jl J 3"' . ..j 

3-0 jjj^cll jj*JI c-u —coj olijVI 3 -° dj-aj (^1 —a Ijljlil 


13 &JI jlL VI r ^j 3 “ 

— ^-j^^lllj j3lllj 4 cLlU 11 oljloVI 4<j-du :0 ljuyi • 
oV13jll 4-pj*ll 3j-3ll :j->j^-dll • — <Lol<.-JI jl j 

— 4_L-i_oj jjJI 3j—dilI :jjjj^I • <_o3l — ^—jjLlIj 

^331 — ( _^3»3jJI — 6 J 0 . — L 0 I 4 I :4_ij jjluJI • (j3jj 

JoIlqJ — oLcjjJall 3 jJ_i_oJI <_UJ*_11 4-lu-lujII !3j^CU • 

3>duJJ <JKj :3n 14 • 1.^<<<o — ^^3 o!3l 1I o!i3-o ; jLsit • 

<_sla-^aJI j 4 cLlU11 <J13l 1I jl J ijistS • ^311 — ^-jjjlll 3-cuj^l 

^_jjll oo3ll 4<j_3ll :Oj^J l • 4^-jdl — j_3lllj 

^_jjjll 3 j11l11I 4<j_ 31I ; jL3J • ojUl — oLcj31lj 3ia>-caJI 

6j-AIa 1I — ^-jjjlll :j 1 ^ 0 • CjJj-IlJ — oLcj3llj 3ia>-caJI 

^LcajuJI jUI — 3la-j-3lj ^_»jjlll 4 jlSjj_31I 4<j_ 31I IcJjXll • 
— ^cjylllj j-3lU <jujjl!I jUI :j^3l • 
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Scent of a Human 

By John R. Carlson - Allison F. Carey 

Decoding how a mosquito sniffs 
out its human targets could lead to 
better ways of curtailing the spread 
of malaria. 

SEISMOLOGY 

Seconds before the Big One 

By Richard Allen 

Forecasting an earthquake is still 
beyond reach, but scientists have 
figured out how to give many 
seconds of advance warning-time 
enough to save lives. 

BIOLOGY 

Evolution of the Eye 

By Trevor D. Lamb 

Scientists now have a clear view of 
how our notoriously complex eye 
came to be. 

SOCIOLOGY 

How New York Beat Crime 

By Franklin E. Zimring 

The Big Apple has rewritten 
the rules on fighting homicides, 
muggings and other urban ills. 
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NUCLEAR ENERGY 

Planning for the Black Swan 

By Adam Piore 


The accident in Fukushima has focused attention on a new 
generation of U.S. nuclear reactors. Are they safe enough against 
unforeseeable events? 



COSMOLOGY 

The Great Cosmic Roller-Coaster Ride 

By Cliff Burgess - Fernando Quevedo 


Could cosmic inflation be a sign that our universe is in a far 
vaster realm? 



NEUROPROSTHETICS 

Mind Out of Body 

By Miguel A. L. Nicolelis 


Brain-wave control of machines will allow the wheel-chair- 
bound to walk and portends a future of mind melds and thought 
downloads. 



MATHEMATICS 

The Strangest Numbers in String Theory 

By John C. Baez - John Huerta 

A long-ignored number system invented in the 19th century 
provides the simplest explanation for why our universe could have 
10 dimensions. 



LIFE SCIENCE 

Treasure in the Trees 

By Nina Bai 


Birds’ nests offer clues about natural history, climate change and 
their owners’ mating habits. 



HEALTH 

The Devil’s Cancer 

By Menna £ Jones - Hamish McCaiium 

A contagious tumor threatens to wipe out the famous Tasmanian 
devil. Could similarly “catching” cancers arise in humans, too? 



HUMAN ORIGINS 

The Evolution of Grandparents 

By Rachel Caspari 


Senior citizens may have been the secret of our species’ success. 
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